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Earn one Super Maxtor Point for every dollar spent on Maxtor 
Hard Drives at Supercom between February 1 and April 30, 1996 


S' ^ 

|, Here are .just som^-of the prizes* Ask your Supercom Sales Representative for details. 

%' ■ 

Toronto Prizes ^ r, Vaiwouver Prizes Points Required 

1 night in'a Luxury DoWntG|yin hoteltn Canada 1, night.in a Luxury DownfcWffl Watot In CafilKla 15,000 

2 nights ih Atlantic City ' '* VV'P^’nigtits 1® Reno 50,000 

3 nights jh L^s Vegas '4 qi^hts tnlSSVegas 75,000 

6 nighWn Florida v , 3 night at Disneyland including Unlimited Use 100,000 

6 nighwin Hav^ii u*’ ' V- flights to Hawaii 150,000 


To start, simply purchase any two Maxtor Hard Drives from Supercom, 
you will receive a FREE Movie MadnessVoucher, and you will be 
automatically enrolled in the. Free M^m Holidays program. 


file- 



Supercom 

m Super Qualfty Computer Product Distributor 


Vancouver Tel: (604) 276-2677 Fax: (604) 276-0807 
Toronto Tel: (905) 415-1166 Fax: (905) 415-1177 
Montreal Tel: (514) 335-1 166 Fax:(514)335-9326 
Nationwide Toll-Free Inquiries 1-800-949-4567 
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\iur Multimedia Source 


GMS offers multtmedia 
products from these fine 
manufacturers; 

VIRTUAL I/O, IMSI, 
STARPRESS, 

AITECH, MEDIATRIX, 
TELEVIDEO, VALUE MEDIA, 
COMFY, DATACAL, 
YAMAHA,TURTIi- 
BEACH, MIRO, JAZZ, 

JBL, PANASONIC, 

PIONEER, RELISYS, SONY, 
COMPRO, IBM MULTIMEDIA, 
LASERMATE, LASERWAVE, 
CHINON,PU\NTRONICS. 
NAKAMICHI, HITACHI, 

OCEAN, BFS, LUCAS ARTS, 
GREAT BEAR, TIME WARNER, 
PRO CO, ELECTRONIC ARTS, 
OPTICAL DATA, COREL, 
SIERRA, VIRGIN, ALLEGRO, 
MINDSCAPE, MEDIA DEPOT, 
MICROLEAGUE, INTERPLAY, 
BRODERBUNO,FOX, GTE. 
AXONIS, MICROSOFT, 
MICROFORUM, MERIT, 
U,S,GOLO, INTELLIMEDIA, 
PHILIPS NEW MEDIA, 

CASIO, TIMEX. 

PACRAM LAB, CO WORLD. 
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The Art of Entertainment ~ 

DW-S114X(NEW) DRM-624X DR-U124X 

QI’.VDRASPIN CMOM nWTFJi THE HICIMPEED iW DISCCD-HOM CHANfiFJI n.TRA.tlKirt.WELDCO-SOMBRIVE 

► FeatutesQUADWSWleehfK^loenateCO ► 676kWsec sustained iJata transfer tale. ► 676l®sec. sustained data Itansfe rale, 

ieadingaKlwnfingalf(wliniest)ies;sedc<a ^ I10tnsrar«omseektimeia«rage). ► llOmsramfcmsaektnelaverage). 

ojivBtwl CD-ROM drwe. ► 150iiisrandoniaaesstinie(a«ra5e). ► ISOrnsranfomersessumatayatagBl. 

► SCSI-2Wedac8*i«hi9tMpeed*latiai8ler. ► ErntteddedSCSl-ainlerlace, ► Embedded SCSI -2 inlerlace, 

^LarjrapaciylMBdatabufler. ► MPC -2 compliant ► MPC- 2 umpisni. 

^ MuttisesSon^siwoned. ► SiiRMrS all major CD slandarfs and ► Suppeflsalii^otCDsiandartlsandlomiaS, 

UBL MEDIA 1, MEDIA 2, MEDIA 3, MEDIA 4, Ensemble 

^ High performance personal monitor loudspeaker 

► High performance dividing network 

^ Provides full-range, low distortion reproduction in a variety of applications 
^ Compact and durable, performs equally well in recording studios 
^ Full power and price range 
^ Subwoofer extends low frequency response 


All-IN-ONE: Wavetable Sound, VoiceMail, 

(NEW) Fax / Modem 28.8 K bps 

Turn your PC into an automated communications center with integrated 
Fax/Modem, Voice Mail, speaker phone, internet communications, and 
advanced vvavetable sound. The complete solution for business and 
multimedia applications. 

^ High speed data transfer with V.32 / V.34 modem (28.S00 bps) 

► High quality fax with 14.400 bps 

^ Multitasking capabilities with voice driven menu and an 
automatic recognlton system for phone, fax or data mesages 
^ Wavetable sounds for business & games 

► Windows 95 compatible 



JAZZ 


J-902 

POWERED SUBWOOFER & SATELLITES 

^ Extends low frequency response down to 3SHs 
to edd deep, powerful bass to any multimedia 
computer system 

^ Two powered satellite speakers are 

electronically controlled and magnetically Yielded 

^ Satellite speakers will receive audio input 
(and output sound) even when the subwoofer is 
turned ofl 

> SuPwoofer Is availaPle separately and is 

compaliWe with most leading external computer 
speakers systems 

^ Adds a lull 18-watls (25-watts maximum) of audio 
power to upgrade most computer speaker systems 


J-312 



Headphone Usck 
>■ Preset Giaphic equalizer 

Controls for power, volume. Pass, treble 
► 4,5" X 9.2' XS.5' 


‘ JAZZ product also available from Brands (905) 771-1888and Gaon (514) 745-0536 


International Corp. 


Unit 7 - 80 W. Beaver Creek Road, #102 342 East Kent Ave. 

Richmond Hill, Ontario L4B 1 H3 Vancouver B.C. V5X 4N6 

Phone(905) 771-1188 Fax (905) 771-1131 Phone (604) 327-4335 Fax (604) 327-2600 

1-800-361-3234 1-800-750-4848 




Pentium 


Our family of motherboards ranges from high-performance 486 to state-of-the-art Pentium 
Pro solution that can drive the most demanding applications. All feature power-saving 
modules and power-management chips that optimize energy allocation. Your customers can 
count on long-term system reliability, because they’re all made in lSO-9000 certified factories. 


:^Comtronic 


Toronto Vanvouver Halifax Hamilton 

905-479-8336 604-273-7280 902-468-8777 905-574-3744 

Montreal Ottawa London 

514-731-1223 613-736-7513 519-679-2922 


AcerOPEN 


Toll Free: 1 -800-297-5505 
http://www.comtronic.cc 


YOUR KEY OOMPONENT PARTNER 
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TerabyiB MO systems provide data warehouse solution 


Terabyte magnet^ptical systems provide tiigH-capacity, economical, and fost data 

access for enterprises with huge data storage requirements. The medio is relioble with 
an estimated life spon of over 30 years. 



Protecting data in today’s network environment 36 

The rise of the virtual corporation presents challenges to securing data in the enterprise. 
Back-ups of the network server and local user data should be done consistently. Net- 
work manogers must have contingency plans for ony event thot would interrupt data 
flow to the enterprise whether it is caused by nature, machine or man. 


departments 


Industry Flash 


People 

wa 

Business on 
the move 
m 


You can check out 


(^onatYtiMCompuier 

Wholesaler 

ONLINE 


The evolution of storage: Yesterday, Today and Tomorrow 59 

Storage systems through the short history of computers. Looking bock at the early 
punched paper systems ond floppy disks, today's solutions and whot the foture may hold. 

Optical^standard proposed 24 

Optical Storage Technology Associotion is proposing thot Its Universal Disk Format (UDF) 
specifications for recording to optical media be adopted as an industry standard. 

Farming the back-end - reaping from historical data 17 

Legacy data from woy bock show trends in the woy an enterprise operates. By analyzing 
this data, better efficiencies and servicing the customer may be gained that could have 
big poyoffs. 

Never enough room on electronic filing cabinet 10 

Storage devices are just electronic filing cabinets thot never have enough room. Near 
future developments show storage devices doubling in capacity every 1 8 months. 



Token Ring Switching 28 

Seamless migration to higher throughput 

Routers are weak firewalls 3 o 

Setting up a firewall is a complex task and using a router is not the way to do it. 


httpi/A 


v.ccwmag.com/c 



Legal wrinkles in out sourcing 


Keeping and staring large amounts of data is o complex logisticol task. Out sourcing 
may be o solution but there ore some legal wrinkles one should consider. 


34 





Hewitt m Rand 


CORPORATION 



ANY FASTER WOULD BE 
CRUEL TO THE COMPETITION! 


Introducing the HR 686 computers from Hewitt Rand. They feature the incredibly fast 6th generation Cyrix 6x86 
processors. PC Week and The Wall Street Journal described the Cyrix 6x86 P120+ as performing faster than Intel’s 
133 MHz Pentium. It also tested faster than a 150 MHz Pentium Pro! All of us at Hewitt Rand are very proud to 
introduce you to this exciting, new generation of computers. 



...and here’s what PC Magazine had to say about our other Hewitt Rand models! 

“The HR P5-75 posted the best score among tested Pentium 75 PC’s” 

"Hewitt Rand's HR P5-75 Tower & HR P5-100 Tower proved themselves to be 
solid Pentium workhorses at good price points.” - PCMuga^ine. May30ih imuc. 1995 

"Above average performance, components and warranty make this PC easy to recommend”!!! 

• PC Magazine. Sepi 26th issue. ! 995 


Call for the name of your nearest authorized Hewitt Rand dealer! 


Call toll free 1-800-263.0673 Fax (905) 795-1900 

Call loll free 1-800-268-4423 Fax (905) 795-1900 

Call loll free 1-800-663-2518 Fax (604) 270-0187 

Call loll free 1-800-869-7074 Fax (206) 869-5151 






Value Through Diversity 

Your source of innovative peripherals 



internal 

FAX MODEM 


Our fax/modem works harder and 
faster to save you time and money. 

With a throughput of up to 115,200bps, 
this modem means less phone charges 
and bigger savings with data transmissions 
especially when accessing the Internet. 

It also gives you access to fax machines 
worldwide as a Group III 14,400bps fax 
modem allowing you to send and receive 
faxes without leaving your computer. 


MicrosofI " 

Invest in your future with 



frOCftt 



LaTech Computer Products Inc. 
Bay # 104, 471S - 13lh Street NE 
Calgary, Alberta T2E 6M3 
Tel: (403)291-2103 
Fax; (403)291-1523 

Advance Medal Computer 
75 Konrad Cres. Suite C 
Markham, Ont. L3R 8T8 
Tel: (905) 946-9660 
Fax: (905) 946-9663 


For today’s pointer-interactive applications, 
a comfortable mouse is essential. Our Dyna-Super 
fits strongly in the hand and has 3 large buttons. 


Datacom Technology Inc. 

112 Guelph Ave. 
Cambridge, Ont. N3C 1A4 
Tel: 1 -800-297-DATA, (519) 658-5161 
Fax: (519)658-1084 


Quest Components Inc. 
795 Warden Ave. 
Scarborough, Ont. MIL 4C4 
Tel: (416) 751-8888 
Fax: (416)751-5637 



Spec Resarch Inc. 

19433 San Jose City of Industry, CA 
U.S.A. 91748 

Teh (909) 595-1258 Fax; (909) 595-5176 



Quality sound 

SPEAKER 

with sub-woofer Bundle 
availble upon request 

Dyna-Super 


Dyna-Super 

MOUSE 





Compatibility.... 

Best of all, the DotamJT is 
available in several different 
platforms to accommodate 
every working environment. 
The new DotamX' Micro- 
system will give you a whole 
new way to think about 
computing for your 
home or ^ ^ 

business, 


Upgradability.... 

Every ' microsystem 

is plug and play compliant, 
comes equipped with PCI 
Local Bus graphics, voice fax 
modem, and is pre-loaded 
with Windows *95. Optional 
CD-ROM and other PCI add- 
ons are also available to tailor 
your application needs. 


pfie excitement is building... 
fend so is the new 
^Microsystem, in addition to 
reputation and value, the 
now combines real 
affordability with innovative 
new features that make it the 
most powerful microsystem 
in its class. To start, you can 
choose the processor you 
want • from extremely fast 
{486DX2/66MHZ) to blindingly 
fast (Pentium® 133MHz). 


Dealers Welcome 


LONSQil GROUP 

Ito Group Irw. 


1 . 800 - 665-1858 

Unit 3.3511 VIKING WAY 
RICHMOND. B.C., V6V 1W1 
TEL (604) 273-4666 
FAX (604) 273-798S 
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Empac distributes Iomega Ditto 
tape back-up line 


Empac of Markham. Ontario, has signed 
an agreement with Iomega to distribute their 
Ditto tape back-up products across Canada. 
This deal furthers Empac's hardware 
distribuiion focas. Last year Empac won the 
Maxtor MVP bowl and was named the 
number one National Distributor for Goldstar 
CD-ROMs and for Samsung hard drives. 

The Ditto line features internal and 
external tape drives with a reputation for 
being dependable and easy to use. The drives 
use a behiess design for greater reliability, a 
simple plug and go connection and are 60% 
quieter and 25% more energy efilcieni. 

Merisel exclusive distributor of 
Wall Data Line of Rumba 
software to feds 

Wall Dalu (Canada) Inc. and Merisel 
Canada Inc. announced thal Merisel will the 
exclusive Canadian dislribulor of Wall Data's 
RUMBA suite of programs to the 1995/1996 
federal government National Master Standing 
Order. 


The announcement means one-slop- 
shopping for the RUMBA suite to NMSO- 
authorized resellers. 

Seonix Technology cuts PC prices 
Seanix Technology announced it was 
cutting prices on its systems by up to 20%. 
Company president, Paul Girard, said the 6ih 
largest computer manufacturer in Canada was 
able to cut prices because of more favourable 
terms with its vendors. 

Seanix deals directly with its resellers which 
cuts out an intermediary distribution channel. 
Seanix's inventory levels are lower, and new 
configurations and falling component prices can 
be passed on to the consumer quickly. 



Globelle to distribute NEC 
product line 

Globelle announced that it has signed an 
agreement with NEC Technologies Canada to 
distribute its complete line of commercial 
desktop systems, monitors. Intel-based servers, 
notebook computers and CD-ROM readers and 
changers effective April I. 1996, 
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Never enough room on 

rtfncrrrrnrr. 

By Edward Trapunski 

rrrPrrc" f^rrrrrrr^r 



It all starts with information or data. 

If you look at the bits of data 

as the DNA of the computer sys- 
tem, then the hard drives, the storage sys* 
terns, form the genetic structure. 


As recently as two or three years 
ago most people were using their per- 
sonal computers primarily for word pro- 
cessing and spread sheets. As little as 
forty megabytes (MB) of hard drive space 
was adequate to store the information. 
Today’s computer usage model at tlie 
very least includes manipulating audio 
and video multimedia and downloading 
from the Internet and the storage needs, 
or number of genes, go way up. "nte 
worldwide growth in information re- 
quirements just between 1995 and 1996 
has gone up 110 percent. 

With memory is getting clieaper 
the amount of storage required to run 
applications is no longer an issue. 
Microsoft Windows 95 or Window.s NT, 
or OS/2 already takes up between 50 
and 150 MB of data space just for the 
operating systems. A 32 bit word pro- 


cessor with a minimum amount of 
business graphics draws a couple of 
hundred MBs from your hard drive, and 
if you want to store your user data , 
there goes another 300 to 500 mega- 
bytes. Downloading files from the 
Internet, takes another 200 megabytes, 
and if you want to work with video 
and audio add another 200 MBs. 

"If you take a look at the minimum 
requirements of the poor little hard drive 
on a PC you need a minimum of one 
gigabyte of information, ’’ says Roger 
Darbey, information storage marketing 
manager, Hewlett Packard (Canada) Ltd. 

It's hard For many organizations to 
keep up with this phenomenal growth 
and, rather than throwing out their in- 
stalled base of technology, they are 
implementing an upgrade policy. 
Hewlett Packard’s research shows that 


the hard drives of 29 percent of all 
installed computers will be upgraded 
this year. “If resellers can come up 
with a storage upgrade strategy for 
their client, that's a big opportunity," 
Roger Darbey says. 

The smallest hard drive Hewlett 
Packard currently offers for the desk- 
top PC is 1.3 gigabytes. By the sum- 
mer they will be selling a 3-4 gigabyte 
hard drives for stand-alone PCs and 
its server drives wltich currently come 
with 2 gigabytes will go up to 8 GB. 
With the ability to double the capac- 
ity of any individual device every 18 
months Hewlett Packard guesses two 
years from now hard drives will have 
three or four times today's capacity. 

Compaq Canada Inc. has recently 
introduced a high-capacity 120 mega- 
byte disk drive that uses diskettes that 
hold 80 times the storage capacity of 
standard 1.44 MB diskettes and reads 
and writes to the disk at five times 
the speed of current disk drives. A 
single diskette can hold more ihan 700 
business letters or a set of blueprints 
for a 30 story building. The drive, fully 
backwards compatible, sells for $329 
and the diskettes are less than $30 
each. 

“Applications are constantly tak- 
ing more and more space on your 
(Continued on page 12) 


Wholesaler 


APRIL 1996 



YOUR RHE-STOP SRRRCE! 


Broad Selection • Competitive Prices • Brand Names 



lINMB 


NMB Multimedia Keyboard 




New Soundx 4000 Series 

486DX4-100 to Pentium 133 
Touchpad, FDD/Adoptor/ 

2nd Boftery swopoble/ 

IP wireless port/ 

16 bit Stereo w/ 2 speakers 



AceR i* 

GIGABYTE ^ 1 — 

4e6DX-66/1Q0 

Pertium 75/90/1X/120/133 



SONV 

Uullirredia case with Video 
in/out jack built-in speakers 
Double speed, quad speed 
CD Drives; Sound Blaster 


pAUS !<£}•, 

WANTED 


[ISEEEIM — 



gs WESTERN DIGITAL 

M^^or TOSHIBA 

(^Seagate IBW 

2.S‘&3.5''; 540MB -2 GB 





€ KME 

Tower or desktop cases 
with power supply 


— 



SCSPTRe 

t4",15M7V21' 
SVGA Color 
Low Radlaltcn 
Byte Magazine 
■Best Buy" 



Chieciiny' focus' 

B.KeyTronlc- 'fioxcfL 
101 Enhanced keyboard 
Windows 95 keyboard 





486DX4-100IO 

Pentium -133 with 4X CD ROM 
BYTE magazine’s Beet 
Pentium Notebook, Apr 1995 




LAPRO narketing Corp. 

510-3771 JACOMBS ROAD, RICHMOND, B.C. V6V 2M5 TEL: (604) 244-7798 FAX: (604) 244-7796 



SCePTRS 

Space saving, high resolution, 
no radiation, flickerfree, 
static tree, no AC/OC adapter 
to interfere with signal, 
wall or desk mounted 
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Never enough 

(Cortimued /rom page lOl 
dri\ e, " Cliristiiin Chabbal, Compaq op- 
tions product mtinager says, “You're 
always running out of hard disk space, 
I have that problem myself. You also 
want to do a quick back-up of critical 
data and this is a safe and easy way to 
do it," 

In North America hard drives rep- 
resent 41 percent of sales of ail data 
storage products. In 1996. industry ana- 
lyst, International Data Corporation, 
says 137 million disk drives will be sold 
worldwide. But as the information on 
the hard drive escalates and becomes 
more valuable the need to protect and 
save it becomes more valuable and tlie 
need for tape back-up become more 
significant. And with the growth of 
laptops outpacing the spread of desk- 
tops, a reliable back-up becomes even 
more vital. Laptops get stolen and dam- 
aged more often than desktops. 

"Tape back-up matches die sweet 
spot of the hard drivi;,'' says Hewelett- 
Packard's Roger Darbey, 'if people feel 
in 1996 die liest size hard drive to liave 
is 1,6 gigabytes, they will buy a tape 
back-up unit dial matches diat capacity," 

Most of the time w'hen we think of 
data storage we think of it as being in- 
tegrated as pan of the computer sys- 
tem. Bui data storage is not always in 
the hard drive that .sits directly in your 
computer. The method of storing data 
ranges from magnetic disk teclinology 
to magnetic tape technology to optical 
disk technologv', each with iLs own ad- 
vantages. Magnetic disks allow for high 
performance storage of information for 
quick storage and retrieval. You would 
choose magnetic tape storage if you 
w'anted to archive your information or 
to make sure you would never lose it if 
there was a disaster or calamity. In be- 
tween are optical disks for situations 
where speed Isn't that important but the 
ability to store high volumes of infor- 
mation is essential. These different 
mediods are referred to as on-line, near- 
line or off-line storage. 

Wholesaler april 1996 


room on electronic 


■‘Whether it'.s called data storage, 
information storage or mass storage, 
it's still the electronic filing cabinet," 
.says Graham Whiliier, storage systems 
brand manager for IBM Canada. 

By focusing only on stystems and 
ignoring storage. Digital Equipment of 
Canada Ltd. thinks it missed a huge op- 
portunity. Michael Keenan, Digital's 
storage business general manager, says 
his company was blinded by the sexier 
teclinology of the CPU and forgot how 
important storage is for the end user. 
"That’s really where their valued data 
is.” he says. ''Without that data they 
don't have anything but a hunch of 
hardware. " 

With its StorageWorks line Digital 
is Hying to catch up. It reorganized its 
Isusiness units 18 months ago witli a 
focus on storage for high end server 
systems. Digital found that 40 percent 
of the initial sale on tlie average sys- 
tem sale is storage product, including 
the follow-on business Mike Keenan 
estimates dial 60 percent of the money 
spent on the system is spent on .stor- 
age. Digital wants to get liack some of 
that business. By regarding storage as 
simply a byproduct of the sale rather 
than the sales driver. Keenan thinLs 
resellers are missing the boat much as 
lOigital did. Storage is a way to keep 
cu.stomers by upgrading the system and 
enhancing it by offering more data re- 
liability and accessibility, 

■‘After you've bought the system 
within the next six months to a year 
you are prolxibly going to upgrade die 
disk drive, maybe buy a tape drive or 
an optical retider," Mike Keenan says. 

Seagate Technology Inc. is the larg- 
est independent disk drive and com- 
ponents company in the world and just 
got bigger through its merger with 
Connor Peripheral.s, The $8 billion 
company, based in Scotts Valley Cili- 
fornia, works strictly widi distributors 
and resellers in Canada. As the tech- 
nology improves finds it is selling more 


filing cabinet 

powerful higher capacity products 
while maintaining the same price 
point. Kevin Perry, produCT marketing 
manager for Seagate, sees an insatiable 
demand for mass storage because as 
the computing environment is chang- 
ing there is a need for increasing 
amounts of data. 

“Our products arc rotating pieces 
of magnetic media that .serve as the 
major repository of data that includes 
applications, operating systems, pro- 
grams, and data file.s" he says. 

There is a growing appetite for "re- 
movable media" used for back-up or 
data interchange. To meet tliis demand 
Fujitsu Canada inc. Lsdevelopinga mag- 
neto-optical teclinology tliat uses a com- 
bination of niagnets, optics and laser 
teclinology to write data on a 3-5 inch 
cartridge, the size of a standard floppy 
disk but a little bit tliicker. 

" Try to conceive of 230 MB of 
data on a diskette sized piece of me- 
dia you can slip into your shirt pocket 
and take with you," Neil Robenson, 
storage products manager for Fujit.su 
Canada says. “Tliose rapacities are in- 
creasing. Shoitly it will lie 640 MBs." 

With tlie growing use of graphics 
and multimedia in business docu- 
ments, files are becoming large, some 
as big as 100 megabytes. Sending tliis 
niucli data over the popular Internet 
take a long time and can run up ex- 
pensive connect bills. E.xchanging the 
file on the removable medium makes 
economic .sen.se and is probably a 
more secure method. 

"It's big business,” Says Neil 
Robertson. "There is a whole series of 
technologies struggling for dominance. 
I see it growing consistently greater 
than 10 percent annually, may even 
as high as twenty in revenue.” Within 
two years Mr. Rotienson thinks disk 
drives will be In the 30 to 40 gigaliyte 
range at the top end with the stan- 
dard desk top having between 3 and 
5 gigabytes.. ;Tl 


THE POINT OF SALE SPECIALISTS 


...BEEN THERE ...DONE THAT ...GOT THE HARDWARE 


BEEN THERE. Specializing 
in Point of Sale hardware 
for over seven years. SDMS 
knows the market inside and 
out. Simply put. innovation, 
design, and selection set us 
apart. Combine this with 
quality service and sales 
support across Canada and 
you have what it takes to be 
the leader in the POS 
industry. 


DONE THAT. Since adding the 
full line of EPSON receipt 
printers to our already large 
selection of POS products, it’s 
been a win-win deal. Our 
knowledge, experience and 
“in stock” philosophy have 
fueled our steady growth since 
day one. SDMS has always 
been dedicated to providing a 
quality solution for each and 
every retailer's changing needs. 


GOT THE HARDWARE. Not 

only does our catalogue list over 
500 speciality items for the POS 
market, but we also have three 
stocking locations for fast 
efficient delivery. Regional local 
stock keeps SDMS ahead of the 
competition. ♦ Printers? Sure, 
you bet. ♦Cash Drawers? Lors. 
♦ Barcode equipment? No 
problem. ♦Monitors? Right here. 
♦Keyboards? Got //.'And MORE. 


Not sure if we carry something? We’re just a toll-free call away. 

EPSON 1-800-677-SDMS 



SDMS (BC) 

Mark Dunlop — Manager 
#1 - 35.tl Jacomh.s Rd. 
Richmond. BC V6V IZ8 
PH: (604) 270-6787 
FX: (604) 270-4556 
1-800-677-SDMS 


SDMS (ONT) 

Erik Olsen — Manager 
#15 - 6625 Tomken Rd. 
Mississauga. ON L5T 2C2 
PH; (905) 56+4897 
FX; (905)564-.592O 
1-800-677-SDMS 


SDMS (QUE) 

Roben Fcriand — Miinager 
365 Isabey Sl- 
Si-Laureni. PQ H4T 1Y2 
PH; (514) 34.3-9998 
FX: (514)343-4421 
1-800-677 -SDMS 




PEOPLE 



G6 Micro heads 
west 


Montreal-based 
GB Micro Electronics 
Inc., a distributor of 
computer memory 
products is setting up 
Toronto and V^couver 
sales offices. With the 
offices comes new staff 
appointments. Twylla Bergen will be Sales 
Manager, Western Canada. 


David Brown. Regional Manager. Ontario 
will be at the Toronto office. 



digital imaging 
Mary Percat 
joined Agfa's Graphic 
Systems Marketing 
team as Marketing 
Director. Digital 
Imaging Products. 
This new position was created in response to 
the tremendous sales growth in Agfa's digital 
imaging products. Mary will be responsible for 
all marketing related to Agfa products such as 
desktop scanners and digital cameras. 


Dovid Packard dies ot 83 

David Packard, co-founder and chairman 
emeritus of Hewlett-Packard Company and one 
of the United Stales' foremost business leaders 
and philanthropists, died on March 26. 1996 
at Stanford University Hospital. He was 83. 


A pioneering influence on today's global elec- 
tronics industry and on modem management prac- 
tices, Parkard made significant contributions in 
intemadonal business and government during his 
storied half-century career. The electronics com- 
pany that he founded with William Hewlett in 
1939 in a garage in Palo Alto today is a multina- 
donal enterprise with more than 100,000 employ- 
ees and fiscal 1995 revenue of US$31.5 billion. 
The company frequently is cited for excellence in 
personnel practices, busine.ss management, prod- 
uct quality and service - all legacies of Packard's 
influence. 

Merisel strives for sales excellence 

Bill Jones. Merisel Canada's vice- 
president, sales announce the appointment of 
four new national sales directors to round out 
the senior management sales team. National 
directors have been appointed in the areas of 
education, inside sales, retail, and sales 
operations. They join sales directors in the VAR 
and reseller services segments and directors of 
eastern and western regions. 

Rob Clas has been appointed national 
director, education group. Rob brings to this 
newly-established sales group experience in 
sales and marketing with Unisys Corp. and, 
most recently, was director, education programs 
for Packard Bell. 

Sharon Burleau-Johnston has been 
appointed national director, inside sales, Sharon 
brings over 20 years' experience in 
telecommunications, most recently with MCI 
and Bell Canada. 

David Dukowski has been appointed 
nadonal director, retail. With 16 years at Sears 
Canada as a senior buyer, three years a.s vice presi- 


dent. sales & marketing at Noma outdoor prod- 
ucts. and three years as director of sales at Packard 
Bell. David's experience in both retail sales and 
manufacturing of consumer products has given 
him a unique combination of experience that will 
enable him to assess customer needs and oppor- 
tunities and capitalize on them. 

Kevin Baggs has been appointed national 
director, sales operations. With more than 10 
years' experience in distribution, most recently 
as director, inside sales at Ingram Micro, Kevin 
possesses a unique combination of technical, 
analytical, and sales experience. 


Kodak names Holfzman new VP of 

channel sales 
and marketing 
Eastman 
Kodak Company 
announced that Joel 
M. Holtzman has 
joined the 

company's Busi- 
ness Imaging Sys- 
tems organization as 
vice president of 
channel sales and 
marketing for the Americas Region. In this newly 
created posidon. Holtzman will be responsible for 
developing and implementing a broader, morecom- 
prehensive distribution model for Kodak's docu- 
ment management media, components and digital 
document solutions throughout the U.S., Canada, 
Mexico. Central and SouthAmerica. 



BUSINESS ON THE MOVE 


Data General changes name end 
headquarters 

Data General (Canada) is changing its 
name and moving its headquarters. The 
company formerly known as Data General 
Canada will now be called Data General 
(Canada) Company. 

Since March II. the company has 
relocated to 350 - 7070 Mississauga Road, 
Mississauga. Ontario L5N 7J8- Their telephone 
numbers will remain the same. 


Empac expands into new 
office in Richmond 

Empac has moved to new 
facilities to meet the needs of its 
growing business in British 
Columbia. 

The 16,000-1- square feel of 
new office space and warehouse 
is at 461 1 Viking Way, Unit 186, 
in Richmond, BC, phone (604) 
821-0177. 
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VANCOUVER CALGARY TORONTO OTTAWA 

Tel: (604) 273-8281 Tel: (403) 250-8281 Tel; (905) 513-5777 Tel: (613) 745-!888 


MONTREAL 

Tel: (514) 956-1234 


Quantum ' 


K^cfosoft 


Distributed across Canada: 

Peripheral Express Inc. 


means 

"High Quality 
Motherboard" 

• 500,000 FIC 
motherboards 
shipped per month 

• FIC has been 
Taiwan's largest 
ISO-9001 Certified 
Manufacturer of 
Motherboard since 
1980 


B eing the daughter of Taiwan's 
leading industrialist has a few 
disadvantages. Charlene Wang, 
45, president of First International 
Computer Inc., has spent decades trying to 
maintain autonomy from her father. Y. C. 
Wang. The 78-year-old chairman of 
sprawling Formosa Plastics Group has a 
passion for controlling every facet of his 
business. Indeed, Charlene founded FIC in 
the early 1980s in large part because it 
wouldn't interest her father, who saw no 
reason to enter the electronics business. 


Pro P6 Models 

♦ PO-6000 Intel chipset 

♦ PO-6200 Intel chipset Dual CPU 


Pentium P5 Models 

♦ PT-2200 Intel chipset 

♦ PT-2IKI3 Intel chipset 

♦ PT-21)02 VIA chipset 
All Pipeline biiih-incachc256K 


486 DX Models 

♦ PIO-2 VIA chipset (PCI) 

♦ PIO-3 VIA chipset (PCI) 

♦ •PVT VIA chipset (VLB) 

All buih-in EIDE I'O 256 K * not built-in DOE lO 
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Farming the back-end 
reaping from historical data 


By Edward Trapunski 


Data warehousing uses the information that was gathered 
for productivity reasons and translates as a tool to allow 
analysis of how the business is running and to define rev- 
enue and market opportunities and identify trends. 


W ill' woukl believe chat resellers 
intl wlicilesalers in as fonvard 
looking and futuristic a business 
as the coinpuier industn’ would be benefit 
from being historians. Tliese are the resellers 
specializing in data warehousing. The data 
warehousing integrators help their clients 


by collecting information that has been 
locked away in hard to reach lUitaba-ses or 
difficult to access legacy systems. Tl'iey re- 
package this data into a relational formal 
that allows analysts of \'ariables such as time, 
geography, personnel, price, or brands. Tliis 
way their clients can learn from the past. 


Two of the most prominent dtiia w are- 
housers operating in Ginacla are SHL System- 
house Inc, and SA-S Institute iCanada) Inc. 

“By taking udvtintage of the informa- 
tion :i company generates about itself and its 
customers it ettn make better decisions tilroui 
production cycles, human re.sources. sales 
efforts and costing efforts," says Christy 
DeMont, director of data warehouse opera- 
tions for Canada. SHL Syscemlxiuse Inc. 'in- 
formation becoines an asset to manage the 
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WINNIPEG, MB 
( 204 ) 774-6051 
TOLL FREE 
1 - 800 - 665-3095 


’AL-TEC 


Packard BelL >^northgate 

GoldStar 


9 LG Electronics 


\bAYr£JK 

>1ZTECH 

Full Power Multimedia 

MeiVIOREX® 



DELTEC 


^hD55 

^CITIZEN” 




LABS INC. 


Watch for our VANCOUVER, B.C. OFFICE 
opening this summer!!!! 
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SPECIALREPORT 


“It's not a product," says Paul Bachteal, general manager of 
5AS Institute (Canada) Inc. "Quite simply it’s a process of turning 
data as.sets into information.” 

While historically databases ha\’e exi.sted on legacy sy.stems 
within mainframes today's workers are more comfortiible using 
the Windows interface. Mr. Bachteal sees data warehousing as a 
means to bridge the legacy data to an easily to use transparent 
environment. 

By connecting the disparate databases the data warehousers 
have a way to organize and utilize all the data. Tlie metaphor for 
the information is a physical warehouse like IKEA or Price Club. 
The warehou.sers are the ones who provide the shelving so that 
die informtttion isn't stored randomly, but in a logical order. When 
you come back montlis later to use the information you don't want 
to wander the aisles of the data warehouse, metaphorically, trying 
to find the right piece of information. The tools to ' mine" the 
information are like the forklifts in the physical warehtiuse. 

"This helps people make strategic and tactical decisions about 
the way their company is running," Christy DeMont explains. "They 
can find information very quickly." 


m 


Ration Magic 


V. 2.0 



Create, Delete, Shrink, Expand and 
MoveHard Disk Paiiilions (without 
destroying data) from yUndows, 
Mlndows 95, DOS & OS/2, Recover 
ivasted storage spaee. Protect 
sensitive data. Run Multiple OS. 

BYTE MAGAZINE 

BEST OF COMDEX/FALL '95 WISSER 




2/r, 14S-4471 No.6 Rood Ridimond, B.C ViV 1 P8 
Tel;(604)<ZM108 Fax; (604)821-0813 Fox-on-demond: (604)525-1089 
Viift DOT IVe6 die: lit1it://WWW.Slm{oti.cam/illsimil/ 



WAVEFORM 


Unit #4 -7218 Progress Way. Delta. B.C. V4G 1H2 
Tel: (604) 946- WAVE (9283) Fax: (604) 946-9269 
Toll free: 800-664- WAVE (9283) 


lUPie HARDWARC AND SOFTWARC 
SOimiOHS FOR PUBIISRIRC OR DISTRIBUTIOR 

VJe are proud fo present our full line of FutureTel MPEG 
encoding / distribution products. Which include: 

The FutureTel Prime View MPEG - 1 encoder which 
compresses video into MPEG format in real time. Features 
noise reduction, oversampling and anti-aliasing. 

Tele MPEG Pro PC Decoder Card provides both VGA 
overlay and NTSC/PAL output. 

MPEGWORKS “ software gives professionol control over the 
creation of digital video. Feotures include: Frome-occunote 
deck control, virtually unlimited oudio/video Sync, real time 
preview, multiple encoding options and the ability to edit 
MPEG files. 



Other Sofrwore Pockoges available are: 

^ MPEGworkshop"" 

^ MPEGtoou'” 

^ MPEGpublisher™ 

Distr/but/on So/uft'ons include: 

MPEGthere ond MPEGanywhere kits for 
point-to-point or multicast communications 
over T1 ond El lines. 

MPEG SET-TOP BOX 

Decodes MPEG-2 tronsport stream data. 


For Other Products See Our Listing In Sourcing Directory 
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Labs, tanks, 

boardrooms, and banks. 

Those are some of the places you can find Sceptre's LCD Flat Panel Displays. 

Where could your customers use one? 

At less than three pounds, a mere two inches thick, and with adjustable, detachable bases, 
our LCDs are perfect for many unique and diverse mounting applications. 

Whether in a military tank, a permanent podium in an executive boardroom, or the crowded desk 
of a bank teller, the Sceptre LCDs make the ideal monitor where work space is at a premium. 

For government or medical environments where health issues are a concern, the LCDs emit zero 
radiation. In addition, flicker and static free screens virtually eliminate eye fatigue and reduce the 
risk of electric shock. Flat screens also mean a lack of distortion Making them the perfect choice 
for medical imaging. 

Model CD'1112T with a 12.1" screen Is supplied with a proprietary 
graphics controller card and the CP-1112T, another 12.1" display, 
comes complete with a built-in VGA connector and AC/DC power 
adaptor for maximum portability. Both models offer a crisp Active 
Matrix screen with edge-to-edge viewing. 

Very few companies can offer this new technology, but Sceptre's 
LCD Flat Panel Displays match or surpass all equivalent products 
in features, performance, and resolution. But unlike Sharp and 
NEC, our displays have realistic pricing. With Sceptre, your 
customers can have the technology of the future without 
waiting for the future to afford it. 


Now, you can sell tomorrow's solutions today. 

a manufacturer of award winning general business 
monitors and notebooks, Sceptre's corporate mission 
Is to design innovative solutions for innovative people. 
We're committed to building on our foundation of 
over 25 years of research, service, and 
support. 


Call us today at 1 -800-: 
and find out how our LCDs 
can take your customers 
(and your flat panel sales) 
to places only imagined. 






Call Distributor 

»5l/prd 

(604)-244-7798 




. INGRAM 
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Farming the back-end • reaping from hisloricai data 


The businesses that are relating to data warehousing are 
organizations in competitive industries where even a small 
strategic advantage can make a huge difference in the 
fortune of the company. 


(Comiunud fmm page 1 1) 

Data warehousing is the step beyond 
automation in an enterprise. In most organi- 
Eacion computer technoiogy is used to help 
the company run more efficiently. Data ware- 
housing uses the information that was gath- 
ered for produaiviiy reason.? and translate.? 
as a tool to allow analysis of how the busi- 
ness is running and to define revenue and 
market opportunities and identify trends. 

The basic components of the warehouse 
are extraction, .storage and acce.?s. A.? a sys- 
tem integrator, the warehouser first copies 
the data from the exi.sting legacy, rearranges, 
reorders, resorts it. Then the warehouser de- 


signs the storage mechanism and finally cre- 
ates the front-end tools to access the infor- 
mation effectively. 

Building a data tvarehouse isn't cheap 
and it L?n't easy. As its clients, SAS only targets 
the top 500 firms in Canada as designated by 
the Financial Post. You have to have a lot of 
data in order to benefit from w~arehousing .so 
it presumes that the company has been around 
long enough to have developed a history and 
a body of information. It is also important the 
client understands of using the date to make 
strategic and taaical decisions. A.? a result Ixttit 
SHL and SAS devote a lot of their time to train- 
ing and education. 


Tile bu.sines.ses that are relating to data 
warehousing are oiganizations in cxtmpeti- 
tive industries where even a .small strategic 
advanuige can make a huge difference in tire 
fonune of the company. Retail, packaged 
goods, banking and governments are good 
candidates for data warelrousing. 

“It all about finding relaiioaships within 
your information and leveraging iliase rela- 
cionship.s,' Christy DcMont says. 

Atxxjrding to the Mela Croup, computer 
industry analysts, 33 percent of organizations 
are e.siablishing data ss-arehou.ses. Globally, 
$2 billion a year is spent on data warehous- 
ing and the Meta Group predicts that this 
will jump to $8 billion by 1998. 

“Dosvn tlie road we are looking at inno- 
vative distribution resellers and a variety of 
channel mechanism to drive the .sales and ser- 
vicing of SA.S products," Mr. BachteaJ says. Cl 
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N T E R N E T 



T he lerm firewall is being used by market 
ers of both application firewalls and 
packet*riltcring routers as a way of 
addressing common fears about connecting an 
organization to the Internet. If you are consider- 
ing a security system to protect your network you 
should be aware of the significant diffcrence.s 
between application firewalls and router based 
security. 

A router can screen packets coming onto 
your network by using the source and destina- 
tion addresses contained in the header informa- 
tion on the packet. You can set up filters or rules 
in the router to permit or deny access to packets 
entering the router. By and large, however, there 
are three problems with using routers as a secu- 
rity firewall; they are difficult to configure, they 
degrade throughput and they are easily fooled. 

Routers execute rules in order, so when a 
packet enters the router the router looks to find 
the first rule which governs the routing of the 
packet and then stops looking. This makes it criti- 
cal thai rules be entered in the correct order. If 
you write a restrictive rule and mistakenly enter 
it after writing a permissive rule, the router may 
never get a chance to execute the restrictive rule 
because it finds the less restrictive rule first. En- 
tering rules and determining access groups 
through a cryptic command line interface can be 
an exhaustive task and you may inadvertently 
open up security holes simply by mistyping a 
command. 

Routers were not really designed to act as 
rule based security filters and using them as such 
means paying a price in throughput and perfor- 
mance. Some vendors have estimated that adding 
one rule to a router degrades throughput by 5% to 
15% and each additional rule will further decrease 
performance. By adding an external application 


firewall to your network you may actually increa.se 
throughput because your routers are now free to 
do what they do best - forward packets through 
your network as quickly as possible. 

Routers can be relatively easily fooled un- 
less careful attention is paid to configuration. In 
a denial of service attack, for example, a hacker 
may try to confuse your gateway routers by send- 
ing fake ICMP (Internet Control Me.ssage Pro- 
tocol) packets telling your router to change its 
defaull rouiing. A hacker may also try an /P 
spoofing attack whereby they send a packet 
which has a source address which indicates that 
it originated on a trusted host on your own net- 
work, Different routers have varying abilities 
to detect this type of attack but. generally speak- 
ing, if the source and destination addresses seem 
to be acceptable the router will let the packet 
through. Remember the default setting for a 
router is that which is not explicitly denied will 
be permitted access to the network. 

An application firewall is typically a soft- 
ware package which runs on a fairly high pow- 
ered platform such as a SPARC workstation. 
Such firewalls range in price from about $ 1 5,000 
to over SIOO.OOO depending on the number of 
users and licenses required. This compares to ap- 
proximately S3,0(X1 - 55,000 for a gateway router. 

An application firewall is a ‘dual homed 
host', with interfaces to two separate networks 
e.g. your network and the Internet It uses not 
only the network addressing information con- 
tained in the packet but also higher level proto- 
cols layers to analyze the packets. The defaull 
position on an application firewall is that which 
is not explicitly permitted will be denied access 
to the network. A network administrator must 
determine in advance exactly what traffic is to 
be let in and out of the network. 


If your organization is looking at purchas- 
ing an application firewall system you should 
keep in mind the following points; 



security is a growth indus- 
try with new application 
firewall companies spring- 
ing up every month. Many 
of them will not be in busi- 
ness in a couple of years and 
you might be stuck with a 
system for which there is no 
support and no software up- 
grades. A large, well fi- 
nanced company has the re- 
sources to deal quickly with 
security threats. If someone 
finds a security hole which 
relates to your type of sys- 
tem and posts it on the 
Internet, your firewall com- 
pany better have a software 
patch ready for you shortly 
afterwards. Larger compa- 
nies with more R&D re- 
sources are better able to re- 
spond quickly to new 
threats. 


Theeasieritisfor 
you to design and input rules 
the less your chances of mak- 
ing a security error. Look for 
intuitive GUI which actually 
leads you through the process 
of designing your rules. 
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INTERNET 


your organization is considering adopting a policy of prosecuting hackers then be prepared to deal with law 

enforcement officials who are not familiar with computer security. Clear, detailed logs which show the events involved in an attack will stand up 
better in court then crypdc log files which need an expert to interpret. A clear log file will also save you time in the event that your rules cause 
^ unintended consequences (e.g. the CEO cannot dial in from home) and you must try to figure out which rule is to blame, 


How much control does It give you 


jLook for a firewall which gives you detailed 

control over what your users can do on the Internet. Some firewalls simply enable or disable such functions as letnei 
mdftp. More sophisticated firewalls let you determine, for example, that a user can^p to some sites but not others, or 
can get file.s from a site but not transfer files to a site. A good firewall will also let you determine exactly what web sites 
your users can visit and at what limes they can use the Net. You might, for example, allow your users restricted access 
to a limited number of ‘business’ web sites during working hours but allow much broader access after working hours. 


Is the solution a scaleable, enterprise wide solution? 


^Your organization may 

have many security needs - not just protection from the Internet. How will you deal with 
workgroups which must be isolated from the rest of the company (e.g. do you want the 
Engineering Department to 'see' packets originating in theAccoundng Department which 
may contain payroll information?). How will you deal with mobile users, such as sales- 
people on the road who may need to send confidential information over the Internet via a 
laptop and a modem? How will you protect desktop PCs which may hold very sensitive 
information yet must be part of a larger network? Remember the vast majority of security 
threats to an organization originate inside the company, so don't gel so focused on pro- 
tecting yourself from external threats that you overlook internal security. 


Finally, keep in mind that an effecdve secu- 
rity policy involves not only technology but people. 
You must ensure that your users arc trained in 
proper security techniques such as choosing good 
passwords and never leaving a terminal unat- 
tended without logging out. The creation of a 
‘security culture' in your company is Just as im- 
portant as choosing the right firewall, □ 

Sean Elrington is Marketing Manager of 
ZED Data Systems, he can be reached by 
seane&zed.ca or voice (604) 473-9331. 


[Every firewall will indicate 
when a security breach is underway, 
Most can page you, send an email, 
sound an alarm or perform some ac- 
tion in response to an attack. But be 
careful that you don’t set alarm 
threshold.s loo low. If a user for ex- 
ample commonly logs in five times a 
week and they are particularly active 
one week because they are working 
on a large report, do you really want 
the firewall to gel you out of bed to 
tell you this? Look for a firewall 
which will allow you to define ‘sus- 
picious' activity as well as full scale 
alarms, Thismeansthatyoucankeep 
an eye on activity trends before they 
reach the alarm stage. 


firewalls require 

hat the administrator be physically present 
specific console before they can be con 
figured. This is not so bad if you only havt 
site, but if your company has multipit 
which must be protected do you really 
I to get on a plane every time you need 
to make an administrative change to the 
firewall? A good firewall system will let 
you set security policies from a central 
and then pass those policies through your 
network to other firewalls around the world 
safe, secure manner. 



261-t800 <r CamJa 1-800-663-9Z72 


IMPAQ 

► Ask about new Samsonite cases 
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NDUSTRY FLASH 


Power UpJ - New Electronic 
Highwo/ event First to put public 
at centre stage 

The B.C. Freedom of Information and 
Privacy Association (FIPA) announces a 
different kind of "Electronic Highway" event 
- one that puts people, not technology, at 
centre stage. The first annual Power Up! 
Electronic Highway Conference and Expo. 
June 7-9. 1996, will focus on ways that 
individuals, organizations and communities 
can take charge of the highway through 
education, creating content and influencing 
the policies which will determine its future. 

Major sponsors for the event include 
OCP Publications (Canadian Computer 
Wholesaler ad Computer Player 
magazine). BC Tel, Canadian Cable and 
Telecommunications Association and B.C. 
government's Information and Technology 
Access Office- 

Fur more information, contact Bob Hay 
at (604) 739-9788. 


Epson has 340mb hard drive PC 
Card 

The Epson EHDD340 is the highest 
density hard drive PC Card on the market 
today. The Type 111 PC Card is rugged 
enough to take 750Gs of impact and still 
execute media transfer rates up to 6,0 mb/ 
sec and interface transfer rate up to 12 mb/ 
sec. The card also supports Apple PowerBook 
190 and 5300 series of laptops. 



Sceptre release new LCD panel 
Sceptre has a new LCD monitor can 
fit in your briefcase. At 2.6 lbs, the radiation- 
free 12.1" monitor is perfect for places 
where space is a problem. 13" and 15” 
models are in the works. The color active 
matrix monitor has a SRP of $1,999. 


Merisel to distribute Agfa 
scanners 

Merisel Canada will distribute Agfa's 
StudioScan llsi and Arcus II scanners. The 
Studio Scan Dsi is a 400 x 800 ppi. 30-bit, 
single pass color/b&w scanner with a SRP 
of $1395. It is bundled with Omnipage 
Direct and a full version of Adobe 
Photoshop. Available in Windows or 
Macintosh. 

The Arcus U is a 600 x 1,200 ppi, 36- 
bit, single pass color/b&w scanner that 
comes with a built-in transparency 
attachment. It comes with a full version of 
Photoshop and a SRP of $2,995. 



Kroy unveils new bar code 
printers 


Kroy has two new bar code printers, 
the K4200 and K4300 thermal-transfer and 
direct-thermal printers feature fast and 
powerful bar code, graphic and text printing 
at an affordable price. The K4200 has a 
small footprint, advanced memory 
management, allowing users to store and 
retrieve labels formats, graphics and smooth 
scaleable fonts. The K4200 can print on 
roll-fed, die-cut, continues or fan-fold 
labels, tags and tickets. 

SRP for K4200 is $995. The K4300 is 
for medium to high volume users and has 
ii SRP of $1995. 

Epson Ink Jet to produce C- 
sized color prints 

Epson announced the availability of 
Stylus 1500 a wide-carriage. photo-quality, 
color ink jet printer for CAD/CAE and 
business use. The 1500 can print 13.6" x 
21-78” on C-sized cut sheet papers and 
various sized tractor-fed paper 
simultaneously. The 720 x 720 dpi printer 
has an estimated street price of $1,399 - 
$1,499. 



New notebook from Toshibo 

Toshiba of Canada unveiled a new 
notebook - Tecra 720CDT. It has Intel 133 
MHz Pentium CPU. 12.1-inch 1024x768 
resolution Active Matrix color display, new 
HiQVideo PCI video graphics controller for 
full screen/full motion video, built-in 28.8 
kbps modem and 6x CD-ROM drive. 

ViewSonic to distribute through 
Globelle 

Globelle Corporation announced that 
it has signed an agreement with ViewSonic 
Corporation to distribute its complete line 
of monitors and power protection devices 
effective immediately. 

Globelle distributes In Focus 
Systems products 

Globelle Corp. will distribute In Focus 
Systems' line of LCD panel, projectors and 
accessories. The brand.s carried by Globelle 
are the In Focus LitePro multimedia 
projection systems and PanelBook, 
SmartView and PowerView projection panels. 

Gates/Arrow more than just 
pushing HP boxes 

Recently Gates/Arrow invited twenty- 
three of the top Hewlett-Packard (HP) UNIX 
resellers to a DAR Leaders Council meeting 
with Gates/ Arrow and HP management in 
Memphis, Tenn. 

Gates/Arrow doubled its warehouse 
space to 227.500 square feet and added a 
semi-automatic order fulfillment system 
called “pick to belt." This system allows 12 
HP wotkslations and 6 servers to be loaded 
with software and tested within I hour. 

After the meeting. Premier Reseller 
Awards were made honoring these resellers 
for their outstanding sales of HP 9000 
products during 1995. 
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Optical Standard Proposed 

DDF standard stimulates growth in opticai technoiogy 
as economical complement to hard disk drives 

By William E. Kopatich 


O ptical products are gaining widespread 
acceptance as the data storage medium 
of choice in an increasing number of 
applications, including pre-press. CAD engineer- 
ing and archiving. Some indu.stry waicherseven 
suggest that the booming Internet industry and 
the coincident need to securely download, edit 


and save large volumes of graphical and textual 
data will only increase the desirability and ap- 
plicability of optical products for business and 
personal use. In the near future, business users 
and consumers alike will use a single, inexpen- 
sive optical storage disk as a universal medium 
upon which to write, modily and delete files con- 


taining everything ftom spreadsheet data to fea- 
ture-length movies. 

While much of the storage industry's at- 
tention is focused on consumer applications of 
read-only, second generation CD (see "Digital 
Video Disk" in this article, page 26), optical 
technology is making inroads into other rap- 
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idly emerging markets as well. The data and 
file interchange capabilities upon which nearly 
all of these applications are expected to be based 
are .specified in the Universal Disk Format 
(UDF). 

Developed by the Optical Storage Tech- 
nology Association (OSTA), UDF is an easy- 
to-implemeni .standard that provides an operut- 
ing-system-independeni interface for writing, 
modifying and deleting files from optical stor- 
age devices- Originally developed as an expe- 
ditious and economically competitive standard 
for data exchange between writable optical stor- 
age devices. UDF Is a fully compliant and easy 
to implement subset of the International Stan- 
dards Organization's more complex data inter- 
change standard, ISO 13346. 

The efficiency and practicality of UDF wa-s 
quickly seized upon by an ad hoc committee of 
computer industry companies which prevailed 
upon OSTA to expand UDF to include compat- 
ible file system interchiuige capabilities for both 
computer- and entertainment-based media. To- 
day. UDF is the only proven industry standard 
assuring inexpensive data and file interchange 
among second-generation, high-density optical 
storage products. This expanded UDF standard 
i.s considered by many of OSTA's member com- 
panies as a critical step in developing the opti- 
cal marketplace for the 2lsl century, and may 
well signify the advent of a revolution in the 
storage industry. 

The keys to the success of this revolution 
are held within three imponant UDF-oriented 
challenge.s. First, UDF’s place as the single in- 
terchange standard for both TV- and computer- 
based applications must he universally en- 
dorsed. Second, backward read compatibility 
with existing compact disks must be assured. 
Third, forward compatibility with future read/ 
write and write-once disks must be guaranteed. 
All of these challenges are technically achiev- 
able; indeed, they are being met even today. 

Emerging Optical Technologies 

Today, the hottest ticket in the optical 
world is second-generation CD. variously in- 
corporating recordable (CD-R), erasable (CD- 
E) and read-only (CD-ROM) and digital video 
disk (DVD) technologies. These devices encom- 
pass a wide range of products and capabilities 
hinged on a few common attributes, including 
low cost, writability, and sufficient capacity to 
handle the huge amounts of data found in video 
and multimedia files. With these technologies, 
home users of computerized entertainment cen- 


ters can easily download and store data and 
video files from the Internet and other sources; 
author their own video and music CD.s; and 
perhap.s order, store and watch entire movies 
from neighborhood video stores via the lele- 

For the less revolutionary, optical storage 
products with clear superiority over earlier stor- 
age technologies are also emerging, albeit with 
less fanfare. One good example is found in the 
rewritable data storage market. 

An increasingly popular application in this 
market encouraging use of optical storage is the 
well-established automated storage technique 
known as hierarchical storage management 
(HSM), Popular with large data-in!ensive or- 
ganizations such as in.surancc companies and 
government service providers, hierarchical .stor- 
age management is an “intelligent” migration 
solution that automatically stores, finds and 
backs up files on a variety of storage media 
within easy access of the user's computer. This 
software also migrates files to near on-line ran- 
dom access (optical) nr off-line sequential (tape) 
storage technologies based on a set of rules de- 
termined by the system administrator. 

The most common alternate storage target 
for HSM applications has been tape. The con- 
stant flow of new files to a hard disk drive trig- 
gers the HSM software to move the oldest or 
least-acces.sed files to an inexpensive off-line 
sequential storage technology, typically a tape 
drive. However, because of the sequential na- 
ture of tape, the user’s ability to access archived 
files in a timely manner is inhibited. 

Until recently, most HSM software did not 
recognize optical technology, so near-on-line or 
even off-line storage to an optical device wa.s 
not an automatically managed option. Now. 
OSTA offers the UDF standard as a solution 
facilitating full data migration via near-on-linc 
HSM applications to and from optical media. 
The concept is quickly gaining acceptance 
within the HSM market, potentially expanding 
the market for rewritable optical storage prod- 
ucts by .several million units over the next few 
years. Even so. the optical industry's commit- 
ment to expanding the market for optical prod- 
ucts docs not rest entirely on UDF. OSTA has 
also defined a number of roadmaps for the de- 
velopment of optical technology, including im- 
portant milestones for the improvement of data 
rate and access lime, laser wavelength, resolu- 
tion. encoding and crosstalk suppression tech- 
nologies- All of these improvements are ex- 
pected to result in significant increases in the 


Digital Video Disk (DVD) 
poised to take 
computer and 
entertainment industries 
by storm 

Digital Video Disk (DVD), the 
low-end consumer application of 
second generation CD technol- 
ogy, is enjoying more than the 
proverbial 15 minutes of fame. 
Product demonstrations at Win- 
ter CES earlier this year drew 
rave reviews from industry 
watchers and consumers alike, 
and both the computer and en- 
tertainment industries are ea- 
gerly anticipating this year's roll- 
out of DVD media and players. 
Why such a stir? From a con- 
sumer vantage point, DVDs will 
be capable of storing high defi- 
nition video/audio for feature- 
length movies and are expected 
to gradually displace videocas- 
sette tape once DVD players be- 
come accepted as a commercial 
product, an effort which will be- 
gin In earnest in the second half 
of 1996. Additionally, with the 
Optical Storage Technology 
Association's (OSTA) Universal 
Disk Format (UDF) file system in- 
corporated into all DVD players 
and media, consumers will be 
able to integrate home entertain- 
ment systems with PC or Mac 
computer systems. Using a DVD 
player, home users will have the 
capability to view movies on 
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their Mac, PC or television with 
equai ease, and, with the aid of 
authoring tools, create interac- 
tive muitimedia fiies, animated 
cartoons, music CDs, video 
games and home movies at 
their desktop computer. 

True data interchange re- 
quires compatibility at both the 
physical and logical layers. On 
September 15, 1995, Sony/ 
Philips and Toshiba/Time 
Warner announced their inten- 
tion to develop products which 
support a unified physical 
standard for second-genera- 
tion CD, and in the ensuing 
months these Industry-leading 
companies have consistently 
moved forward toward achiev- 
ing that goal. Less well-known 
— but equally important for 
complete data interchange — 
Is the fact that both camps had 
already chosen to design prod- 
ucts along OSTA’s UDF speci- 
fications, guaranteeing that 
genuine interchange of enter- 
tainment- and computer-based 
data could finally become a 
reality. 


disk capacities of optical storage products, in- 
cluding writable CDs and 3,5-inch and 5,25- 
inch rewritable optical storage products. These 
roadmaps are well recognized by members of 
the optical storage community and are consid- 
ered the paths into the future forthe optical stor- 
age industry. 


If these roadmaps are realized, the com- 
ter. entertainment and information storage 
Jus’iries can expect remarkable progress in 
itical storage technology over the next few 
ars For example, while the roadmap for first- 
•neration writable CD capacity is 650 mega- 


bytes (MB> in 1996. new high-density second- 
generation CD-R and CD-E products are ex- 
pected to boast capacities of 3+ gigabytes (GB) 
and 2+ GB respectively by 1998. Similarly, by 
the turn of the century, rewritable optical stor- 
age products in the 3.5-inch form factor will 
approach 2.6 GB of capacity per disk and raw 
data rates of 5 to 10 MB per second. Rewritable 
optical storage products in the 5.25-inch form 
factor — ideal for data archiving applications 
— will have capacities of 10.4 GB with raw 
data access rales approaching 15 MB/sec. 

While ambitious, these roadmaps arc not 
unrealistic. Indeed, endorsement by OSTA 


member companies representing some 70 per- 
cent of optical storage device shipments indi- 
cate.s that the majority of the indu.slry believes 
these goals are attainable. Furthermore, when 
combined with the continued implementation 
of UDF in products manufactured by OSTA 
members and computer and entertainment com- 
panies worldwide, the roadmaps pave the way 
for a lasting and successful market for optical 
storage technology for years to come. □ 


William E. Kopatich. chairman of OSTA 's board 
of directors, is also vice president of optical stor- 
age products for Verlnitim Corporation. 
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By Gus 
Malezis 



Seamless Migration to 
Higher Throughput 


A s Token Ring technology cel- 
ebrates its tenth anniversary, ii 
has earned its place in the networking 
arena. Industry experts estimate that more than 
12 million network nodes exist today, and To- 
ken Ring networks are growing at an annual rate 
of about 20 percent. These numbers are proof of 
significant investment in Token Ring hardware 
and software. Network managers are now seek- 
ing ways to leverage their investment as they 
expand their networks to support ever-increas- 
ing numbers of bandwidth-hungry users and ap- 
plications. 

This article presents four phased migration 
strategies for extending the life of Token Ring 
networks. Because evolution, not revolution, is 
the safest migration strategy, each scenario builds 
on the existing network infrastructure to provide 
incremental improvements in throughput while 
minimizing ri.sk. A key component of these mi- 
gration strategies is Token Ring switching, a 
high-performance alternative to two-porl bridg- 
ing. 

Many large companies have selected To- 
ken Ring technology to support mission-critical 
appUcation.s, Typically, Token Ring networks 
are bridged networks that carry protocols such 
as Sy.stems Network Architecture (SNA), 
NetBIOS. Transmission Control Protocol/ 
Internet Protocol (TCP/IP), and IPX. These net- 
works usually employ a hierarchical design with 
single or dual backbone rings bridged to end- 
user floor rings. Bridges and servers are often 
consolidated in a .single location, such as a data 
centre or large wiring closet, to simplify trouble- 
shooting and maintenance. 

APRIL 


Accommodating User and Application 
Growth 

LAN-ba-sed applications such as electronic 
mail, software distribution, and imaging are cur- 
rently driving Token Ring network growth. As 
more users populate the network and more client/ 
server applications are deployed, network admin- 
istrators add rings to maintain fault domains at 
comfortable levels (typically 50 to 80 users). As 
rings multiply, additional bridging devices (usu- 
ally two-port bridges) inteaxmneci them. These 
bridges are simple to install and require little main- 
tenance. However, they consume expensive rack 
and floor space and often lack important 
internetworking features such as fault tolerance 
and SNMP management. Customers are looking 
for a technology to eliminate the large number of 
bridges without sacrificing network simplicity. 

Application growth also increases traffic on 
the backbone, which is usually the busiest ring on 
the network. These traffic loads can congest 
bridges and affect network performance. Also fu- 
eling traffic growth are centralization trends such 
as that of consolidating departmental servers onto 
superservers that require more bandwidth than To- 
ken Ring can offer. When excess traffic causes a 
Token Ring LAN to experience throughput prob- 
lems. servers respond sluggishly or inconsistently 
to application requests. Sessions can die waiting 
for acknowledgments from the far end of a con- 
nection. 

As a result user productivity also degrades. 
What's needed to keep pace with continued net- 
work growth and increased application complex- 
ity is a technology that improves LAN-to-LAN 

1996 


performance and supports connectivity to higher- 
speed technologies. 

Multimedia and other bandwidth-intensive 
applications exacerbate the requirement for addi- 
tional network segmentation. Segmentation im- 
proves performance by reducing the number of 
devices contending for bandwidth on a given ring. 
Servers and power users might want dedicated 
bandwidth to ensure adequate perfomiance. Other 
users might require ring segments with fewer de- 
vices ( 1 0 to 40 users, for example) to support high- 
bandwidth applications and provide more inher- 
ent fault tolerance. In either case, customers need 
a cost-effective way to segment the network with- 
out significantly increasing complexity or space 
requirements. 

Choices, Choices, Choices 

Confronted with these issues, many net- 
work managers are looking for a strategic mi- 
gration path that addresses their perfomiance re- 
quirements while protecting existing investments 
in Token Ring adapters and hubs. The technolo- 
gies mo.st often considered are routing and 
switching. 

Routers already play an important role in 
LAN iniemetworits by providing connectivity 
between dissimilar media such as Token Ring- 
lo-WAN andToken Ring-to-Ethemet, Some cus- 
tomers have replaced two-porl bridges with rout- 
ers to provide multiport connectivity. For 
routable protocols like TCP/IP and IPX, a router 
logically segments the rings to reduce broadcast 
propagation. Routing also reduces backbone ffaf- 
fic by keeping local within the subnet. However. 

fConiiiiued on page 30) 
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for protocols such as SNA and NetBIOS, rout 
ers simply support local bridging within the 
building or campus. 

it is more complex to configure and main- 
tain routers than the source-route bridges they re- 
place. Routers also have relatively high latency 
delays, which can affect user performance, par- 
ticularly when the router is providing many func- 
tions - such as filtering - simultaneously. For these 
reasons, routers can be more effectively used to 
interconnect rings or provide multiprotocol WAN 
connectivity. 

Token Ring Switching 

Token Ring switches are high-perfor- 
mance. low-cost alternatives to bridges and 
routers; they offer connectivity to both large and 
small LAN segmeni.s and to high-throughput 
end-siatiiin-Token Ring switches provide a cost 
per port that is significantly less than two-port 
bridges or routers. 

This cost factor becomes increasingly sig- 
nificant as workgroup and departmental LANs 
are segmented to provide additional bandwidth, 
since segmentation increases the number of 
LAN-to-LAN connections. Switched technology 
makes it practical to create LAN segments to 
support high-end servers - and eventually even 
single stations - requiring high-bandwidth con- 
nectivity. 

Switching is a relatively new concept for 
Token Ring networks, and the term is used in 
several contexts. Some hub vendors offer Token 
Ring port switching, which electronically moves 
a device from one Token Ring to another - basi- 
cally an electronic patch-panel function. True 
Token Ring LAN switching transparently re- 
places existing bridging solutions in addition to 
simplifying adds, moves and changes. In this 
case, each port on the switch represents it.s own 
ring, which cun communicate with other 
switched rings without external bridging and 
routing. That is, each port becomes an 
internetworked LAN. 

Switching also provides a migration path 
to higher-speed backbone technologies such as 
FDDl. Full-Duplex Token Ring, and ATM: 

• l(X> Mbps FDDl is a mature technology that 
already has a sign! ficuni presence in Token Ring 
networks. Due to high-availabiiity features and 
similar token-passing methodology, FDDl is a 
natural step for high-speed Token Ring network- 
ing. 

• Full-Duplex Token Ring is a part of a future 
802.5 standard called Dedicated Token Ring 
(DTR). Full-Duplex Token Ring can boost the 
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bandwidth of busy devices from 16 to 32 Mbps. 
Many Token Ring adapters are already enabled 
for full duplex and require only updated micro- 
code for full-duplex connectivity with Token 
Ring switches. 

• ATM, for which standards are being finalized 
by the ATM Forum, is the ultimate campus solu- 
tion because of its high data capacity - up to 155 
Mbps per port - and its ability to tr.insport voice, 
video and data simultaneously. The ATM LAN 
Emulation standard, approved in February of 
1995, enables legacy equipment and applications 
to communicate using ATM. 

Migrotion Steps 

Nelworit managers considering the migra- 
tion to Token Ring Switching can follow many 
paths, depending on their specific requirement. 
The following four migration phases represent 
commonsense steps for large bridged networks. 

To reduce network disruption, maintenance 
headaches, and the risks and costs of migration, 
each phase leverages as much of the existing 
technology as possible - both haitJware and net- 
work configuration - and preserves the network 
infrastructure. The latter point is particularly 
important in Token Ring networks that currently 
mix source route, transparent, and source route 
transparent (SRT) bridging. 

Some Token Ring switches support source- 
route bridging only and will not pass transpar- 
ent packets. While switches that support trans- 
parent routing can pass source-routed frames, a 
network with dual backbones and multiple To- 
ken Ring interface coupler (TIC) attachments 
configured with identical MAC addresses - a 
common redundancy scheme - will not function 
as expected unless a source-route bridge sits be- 
tween the TCI attachment and the rest of the 
network. By using a true SRT switch that can 
forward source-route and transparent packets, 
network manager can improve throughput while 
maintaining compatibility with the current en- 
vironment- 

Phase I: Replace Backbone Bridges with 
Token Ring Switches 

The first phase provides finer segmentation, 
simplified managemenl, and better performance 
by replacing multiport backbone bridges in the 
data centre with Token Ring switches. Without 
making any changes to end-stations and servers 
on existing rings, this migration step has the fol- 
lowing direct benefits: 

• It provides Token Ring-to-Token Ring net- 
working with higher throughput and lower la- 
tency delays. 
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• It allows network managers to add more seg 
ments and more users to (he ring while main- 
taining fault domains at comfortable levels (50 
to 80 users). Token Ring switches can quadruple 
the number of ports provided by the two-pori 
bridges they replace. 

• It replaces multiple two-port bridges with a 
single device, thus simplifying network admin- 
istration. 

■ It prepares the way for migrating to higher- 
speed technologies. 

Future Options - 
Full-Duplex Token Ring 

One option for this migration step is to seg- 
regate busy devices like high-speed server from 
multi-user rings onto a dedicated port on the 
Token Ring switch. Upgrading these devices to 
Full-Duplex Token Ring can potentially double 
the bandwidth to these devices without affect- 
ing the existing network infrastructure. While 
the FuJl-Duplex Token Ring specification is still 
under discussion among the standards bodies, 
network managers with an eye toward the fu- 
ture can keep this option in mind by installing 
Token Ring switches that can be upgraded with 
software to support Full-Duplex Token Ring 
once approved. 

Phase 2: Add High-Speed Technologies 
for Better Performance 

As user populations and bandwidth require- 
ments increase, the campus/building backbone 
in the data centre is an obvious candidate for 
upgrading to high-speed technologies. While 
ATM as a technology standard is a work in 
progress, FDDl might be a ore pragmatic choice 
for today'.s networks. However, the choice is not 
an either/or situation. With the right switching 
equipment, users can choose between migrating 
to FDDl as a stepping-stone to ATM or moving 
directly to ATM, ATM-capable switches with 
ATM Forum LAN Emulation allow existing ap- 
plications to access an ATM backbone via pro- 
tocol stacks like APPN. NetBIOS, TCP/IP, and 
IPX as if they were running over traditional 
LANs, 

This phase simply adds an FDD! or ATM 
downlink to an available switch port to connect 
servers and other switches on the new high-speed 
backbone, if the downlink is a field upgrade to 
the switch (and the switch should have this capa- 
bility), the new technology cun be completely 
tested before migrating production users. A key 
benefit of this step is that it relieves congestion 
for busy devices such as servers. 
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One important note: some Token Ring 
switches support FDD! simply for aggregating 
Token Ring-to-Token Ring traffic and cannot 
accommodate FDD! servers on the link. It is 
important to chcmse Token Ring switches that 
provide true FDDI concentration and allow dif- 
ferent types of devices to communicate over the 
FDDI backbone. 

Phase 3: Add Workgroup Switching for 
High’Bandwidth Users 

For workgroups with heavy high-bandwidth 
application use. floor-ba.sed switching can help 
improve throughput by allowing finer segmenta- 
tion. By adding a switch at the floor level. 50 to 
80 user rings can be split into much smaller rings, 
each with fewer users. A single downlink to the 
high-speed backbone installed in Phase 3 provides 
all workgroup rings with high-throughput access 
to mainframes and server farms. This step pro- 
vides three key benefits: 

• It reduces the impact of heavy users on other 

• While each user enjoys improved perfor- 
mance, the existing network infrastructure of the 


workgroup is preserved. 

• Network managers can segregate end-stations 
with older 4 Mbps Token Ring adapter cards 
from end-stations capable of supporting 16 
Mbps. With a simple reconfiguration, users with 
16 Mbps capability get a 4-io-l bandwidth in- 
crease. while investment in 4 Mbps adapters rc- 

Phase 4: Introduce Single-Station Switch- 
ing for Dedicated Bandwidth 

The low cost per port forTbken Ring switch- 
ing provides another way to increase bandwidth 
without changing end-station adapter card.s - the 
use of .single-stadon switching. This solution vir- 
tually eliminate.s the possibility of a LAN con- 
nection becoming a bottleneck. 

In the future, as the cost of switching per 
port drops further, a switch could provide dedi- 
cated bandwidth to end-stalion.s in the periph- 
ery of the network - as close as possible to the 
end-user. The result would be dedicated 4 or 16 
Mbps at the desktop with extreme fault toler- 
ance. all the while taking full advantage of ex- 
isting adapters. 


In this way. single end-station switching 
could extend some benefits of ATM as close as 
possible to the end-user without the need for an 
ATM adapter card. Each user could connect to 
a Token Ring switch with ATM LAN Emula- 
tion, and then link to a backbone ATM switch. 
The result effectively provides ATM to the desk- 
top while preserving the existing network con- 
figuration. 

Token Ring is a valuable networking tech- 
nology for today and tomorrow. The inherent 
robustness of Token Ring technology allow.s 
many Token Ring network managers the luxury 
of planning a migration to new technology, rather 
than reacting to immediate network problems. 
By including Token Ring switching as pan of 
the migration plan, network managers can 
squeeze the most value from existing infrastruc- 
ture investments, provide additional capacity for 
a growing user population and high-bandwidth 
applications, and lay the groundwork for further 
migration to high-speed technologies. D 
Gus Malezis is general manager of 3Com 
Canada Inc. 
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Once again. AlphaServer" systetas open a yawning gap 



AN H 

woRuys 

RECORD 
ALPHASERVER. 


betiveen themselves and the competition. With performance scores I 
30% faster than the Compaq 
ProLiant, running the hot 
Windows NT "IMicrosoft* 

SQL Server" combination. (Record-breaking I 

scores earned under the unblinking scrutiny of the I 
TPC'" ~ ths, standard in audited I 

performance.) It's more proof that the 64-bit power of I 
AlphaServer systems is the ideal I 
platform for Windows NT. 
Though it does raise I 
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Data Warehousing 

- an exercise in out sourcing 



T he amount of data being 
produced and stored is 
increosing exponentially. For 
mony, out sourcing the storage 
function is o vioble olfemotive. 

With the growth in web server 
technology, many orgonizotions 
ore olraady moving in this direction 
without even recognizing it. 

An oworeness of the brood 
issues involved con moke the job 
eosier when deciding on whether 
to out source a dato processing 
function. 

Doto worehousing has been 
around for o long time in one 
nome oronother. There is nothing 


mogical about the concept. It is 
simply o sub-set of the controcting 
out of computing requirements. 
And it con go from simply renting 
spoce on o moin frome computer, 
to hoving all of an orgonizotions 
data storage ond processing 
functions, including report writing, 
prepored by o service provider. 

The upshot of this is that the brood 
issues concerning doto 
worehousing ore in lorge port the 
some os those surrounding out 
sourcing other computing needs. 

Troditionolly, out sourcing hos 
been used by companies 
possessing lorge amounts of doto. 


By definition, these componies ore 
themselves usually lorge. With on 
increasing number of companies 
mointoining o world wide web 
presence, smaller companies are 
also becoming involved. 

The decision to out source 
connot be divorced from the 
issues of implementation. Storage 
of doto and cost are inseparable 
topics when talking hardware. 
Sorry indeed is the organizotion 
which mokes the decision to out 
source, bosed solely on cost 
considerations, without o coreful 
examination of whether it con 
maintain toe necessory degree of 
monogement control over the 
service provider. When it comes to 
out sourcing, cost should be the 
definitive factor only ofter a careful 
consideration of oil other 
monogement issues. 

There is o payoff for working 
through the entire process before 
making the decision. The reasons 
will be much cleorer, toe benefits 
toot can reosonably be expected 
will be quontified and areas where 
the project is most ot n'sk of failure 
will hove been identified. In 
onyone’s languoge, this translates 
into an increosed likelihood of 

So whot ore some of the 
brooder issues that might impact 
on the decision making process? 

When it comes to doto, ft is 
surprising how often the question 
of security receives borely more 
then lip service. Moybe it's the 
"Conadion woy", but it is o foct of 
life toot toe theft of information is 
0 reolily that should not be 
ignored- 

tn on era of rapid 
technologicol change, prudent 
management goes beyond 


seeking the usual controduol 
ossuronces about security. The 
only sale woy to maximize 
protedion is to review, in whatever 
detoil is reasonable in the 
porticulor drcumstonce, the 
process by which the service is 
provided. There iso deeper 
messoge in this. The industry is 
young, ond growth is often rapid. 
Service providers are in toe same 
leoming curve os their clients. The 
process of identifying issues and 
recognidng solutions is not mature 
And becouse growth moy have 
outstripped both copacity ond 
copobilily, your provider may be 
over estimating its ability to 
perform. Sound fomilior? 

While it moy not olways be 
necessory to perform this odded 
investigation, for now, it Is toe 
recommended twin to contradual 
protedion. 

While each organizotion 
differs, the degree that the desired 
monogement controls ore 
recognized and irreorporated into 
the arrangement, the better off the 
anongementwill be. This 
Identification process is often eosie 
said then done, lor much of toe 
power (porticulorly operotionol) Is 
token for granted when performed 
within the orgonizotion. When the 
process is moved outside the 
organization, the loss of control 
con become noticeoble. 

Striking a bolonce between 
the service provider and the 
orgonizotion con be on issue on its 

Issues can be cotegorized into 
those relating to the delivery of the 
service, ond those reloting to 
chonge. The lotler are often the 
most difficult to incorporate into on 
agreement, becouse by definition 


Main Boards 

Panasonic 

CD-ROM Drives 

CRZATIVZ 


Glare/Guard Screen Filler 




Mouse 

Speakers 

FASTECH COMPUTER ltd. 


Unil 160-13751 Mayfield Place. Unit11,362D-29lhSt. N.E. 
Rienmond, B.C. Canada V6V 2G9 Caloary, AiBsrta TIV 5Z8 
Tel: («M) 279-9686 Tel: (403) 291-33S1 

Fax; (604) 279-9787 Fax:(403)291-3519 

laslechScQmpucon com faslBch_abQcomoucan.com 


34 


Wholesaler 


APRIL 1996 


they require some gazing inho the 
proverbiol crystal boll. Exomples 
of chonge ore those that relote to 
shifts in orgonizotional priorities, 
the need for different information 
ot different times, chonging 
regulatory requirements, the 
introduction of new technology 
and decreoses in available 
funding. 

Wiat con be expected from 
advisors (including legol counsel)? 
Using the onology of corporote 
counsel, there hos been o shift in 
what isdemonded of them. These 
chonges ore instructive from the 
point of view of whot you might 
expect. Gone, in large port, are 
the days when lowyers were 
looked to as monogers of the 
complionce process, ond os 
providers of the stroight forword 
day to doy legal services required 
by the compony. Corporote 
counsel ore expected, more and 
more, to be part of the 
manogementteom. Theyare 
expected to hove o level of 
knowledge of the business ond 
strategy that adds to 
management. In short, their 
function now goes far beyond 
implementation ond operations. 

The corollary to this is that an 
experienced advisors should be 
able to help you anticipate 
monogement issues thot you 
might encounter ond suggest 
solutions reflecting not only a 
knowledge of the legal issues, but 
also on aworeness of how the 
industry works. Seeking this 
odvice during rtte decision moking 
phase of the process moy 
moterially improve the quality of 
your project. 

Hand in hand with this goes 
an increased awareness of the 
ownership ospects of knowledge. 
We ore entering on oge where 
informotion ond knowledge ore 
toking precedence over 
manufacturing. Following this we 
have witnessed on increased 
sensitivity, voluntarily and 
someHmes enforced, to issues of 
privacy. In the case ot government 
and its institutions, these issues 


hove been expressed around 
freedom of occess to information. 

Both British Columbio and 
Ontorio hove legislation governing 
occess to information and privacy 
issues, as does the federol 
government. To over simplify, 
privacy issues translote into 
security issues, reinforcing the 
need to secure yourdota. 

Freedom of informotion is o 
thornier issue. 

The legislation now extends to 
crown corporotions, heolth care 
institutions such as hospitals, ond 
municipol governments. In short, 
the legislotion covers the very kind 
of institution thot might look for on 
out sourcing solution. 

The legislotion obligates on 
orgonizotion to be self-policing. In 
other words, the orgonizotion hos 
0 positive duty to produce 
information in occordonce with 
the statute. If it does not, there is 
0 review process provided for by 
an independent privocy 
commissioner who has the 
authority to moke decisions (ond 
order the releose of information) . 
Compliance with this legislation 
con be o very costly exercise, and 
one which hos the potential for 
influencing the way In dato bases 
ore designed. 

An orgonizotion subject to 
this legislation moy also wont 
more externol management 
control over the process of data 
worehousing thon one that is not. 

And just when it starts to look 
like you ore finished, the task is 
then to devise structures that give 
the necessory legal control over 
the out sourcing process without 
unreasonably hompering the 
delivery of the service. But more 
on that another lime. 

Wont to read about o 
porticular topic? E-mail your 
suggestions to gary@dunn.com. 


Gitty Dunn practises law in 
Vancouver, B.C. relating to 
computers, intellectual property, and 
licensing. Hi can also be reached at 
(604) 739-7011. 
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Protecting Data 

h Today's Network Environment 

Jfi)i Jim Kaufmann 


W iih the rise of Virtual Corporations. 

companies are forming temporary 
strategic alliances and assembling 
temporary teams to take advantage of fast-chang- 
ing business opportunities, solve problems and 
handle short-term situations. 

The undercarriage that supports these flex- 
ible workgroups is the organization's network- 
Proiecting the volumes of data on these systems 
and maximizing network performance have be- 
come a challenge for ttetwork managers- 


Network managers who don't implement 
an automated method of protecting their data are 
risking major loss— not Just from the disasters 
that you see on TV (weather/environmental-re- 
laled disa-sters and sabotage) but the more com- 
mon disasters which can range from casual file 
loss, inadver-tenl user acdon, power failure, hard 
disk loss, virus, and intentional acts. 

The cost of even a simple disaster, in terms 
of both network downtime and hard dollars, is 
spiraling out of control (Illustrations 1, 2). 


Even simple backup procedures can assist 
the network manager in restoring the network 
after a disaster strikes. However, complete pro- 
tection requires consistent backup of local user 
data as well as vital corporate files on the server. 
While the new server-side backup and recov- 
ery applications can automate the data protec- 
tion tasks, ideas about storage solutions are 
changing. 

iCominued on page 38) 


The Cost of Daily Disasters 

Network Downtime per Week 


Illustration 1 


Estimated Hourly S Loss 


5hr. 




Source: Callup 


Illustration 2 

Drive Installation 0.6% 
Demisration 0.7% 
Archive Cost 2.3% 
Storage Service & Repair 6.8% 
Backup & Restore 10.5% 
Productivity Losses from Storage Failures 21.0% 
User Disk & File Management 39.3% 



Souive: Siralegic Research 
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Jim Kaufmann 
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For end users, the write transfer rate 
has remained the key consideration in 
choosing a backup storage system— or- 
ganizadons want hard drive performance 
and the economy of tape. With the new 
standards-compliant 2.6GB direct-over- 
write (DOW) magneto-optical (MO) 
drives, the data overwriting process is re- 
duced from the two-pass process re- 
quired with present MO systems to a 
single pass — a key consideradon as it has 
a major impact on performance when 
storing large files or performing back- 
ups. Network managers now have a high- 
capacity solution that rivals the perfor- 
mance of hard drives. In addition, the 
media provides substantially better data 
reliability and a longer data life than ei- 
ther hard drives or tape. 


When implementing a backup pro- 
gram, management should ensure that 
the program not only safeguanis the data, 
but also simplifies data restoration and 
disaster recovery. 

Optical disk storage systems defi- 
nitely have the edge over tape systems 
when it comes to retrieval. Since taped 
data is scored sequentially, locating a file 
is time-consuming — users wait while the 
tape winds one direction or another in 
search of the requested information. 
Optical storage, on the other hand, 
records data randomly. Locating infor- 
mation takes seconds. 




While the new DOW drives can be 
used with non-DOW 650MB, 1..1GB 
and 2.6CB erasable media as well os 
CCW write-once media, the 2,6GB di- 


rect-overwrite media must be used in 
order to achieve the faster write speed. 
In comparing storage costs, the DOW 
media is 5? per Megabyte and the aver- 
age cost of tape storage is approximately 
it per Megabyte. However, when fig- 
uring tile actual costs, it's important to 
consider media life. While tape needs to 
be replaced once every six months or so. 
optical media can last a lifetime. So, in 
the long run. optical media is actually a 
lot less expensive. 



Although the cost of optical disk 
media has come down, its durability has 
increased. The media retain.s data integ- 
rity for 30 years or more. And unlike 
magnetic-based storage systems, optical 
disks are unaffected by head crashes or 
stray magnetic field.s. Once information 
is recorded onto the disk, it will remain 
there until— in the case of erasable me- 
dia — it is overwritten with new data. 

Optical disk media is the most rug- 
ged storage media available. It not only 
retains its data integrity for more than 
30 years, it can be removed, shelved, 
mailed, carried, shipped or handled with 
tittle concern about potential damage. To 
protect against the deva.slating effects of 
fire, floods or other disasters, the backup 
disks can be sent to offsite locations. 
While tape does allow some portability, 
it does not provide the durability and 
flexibility of optical disk media. 


Disk Mirroring 


With the new high-capacity, high- 
performance optical drives, firms can 
implement disk mirroring programs 
when fault tolerance is a prime concern. 
When an optical drive is used to mirror 


the server's hard drive, it shares tlie con- 
troller with the server's primary disk. 
Each update is written to both disks. 
When the primary disk fails, users are 
transparently switched to the mirrored 
optical drive, with all files intact (up to 
the last backup). 

Mirroring hard drives using high- 
speed direct-overwrite MO drives 
doesn't eliminate or reduce the need for 
backup- However, it does provide an- 
other layer of protection. 

After all, the objective of disk mir- 
roring is to provide levels of data redun- 
dancy, fault tolerance and performance. 
Even this data neeis to be periodically 
backed up and protected. In these types 
of applications, backup can be a.ssumed 
to be even more critical, since the loss 
of data can represent the loss of eonsid- 
cr^le time and potentially millions of 
dollars. 

If a file is comjpted or erased on 
the mirrored optical system, both cop- 
ies will be completely unusable. In or- 
ganizations where documents and data 
must be continuously available, such a 
loss is intolerable. 

Unlike mirroring, backup is an ap- 
plication that completes a function 
(copying) and is then inactive until the 
next backup is .scheduled. Backup is 
used to make “insurance" copies of data 
for use when the hard disk fails. 

For added insurance, a complete set 
of backups is stored in a secure loca- 
tion, generally offsite. 

The cost of managing and recover- 
ing data far outstrips the cost of purchas- 
ing the hardware and software. Backup 
is like an insurance policy. However, 
with so much mission-critical data be- 
ing stored on today’s PCs, workstations, 
servers and mainframe systems, new 
storage/retrieval solutions are needed. 
The capacity and performance improve- 
ments of the new direct-overwrite MO 
drives have opened the door for the use 
of optica] mainstream data storage ap- 
plications and represent a serious chal- 
lenge for tape systems in the area of data 
and image backup. □ 

iConiinued on page 40) 
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People who have found themselves 
In a hospital following an auto accident 
are usually the most staunch defenders Hurrit 

of mandatory laws for seat belts. ^ ' 

The same is true for people who in- 
sist on system backup. In fact, accord- 
ing to IntelliOuest, a market research firm 
in Austin, TX., data protection practices 
are most often instituted only after a di- user/Oper 
saster or a simple, negligent act occurs 5 i%" 

and large amounts of data are lost (illus- 
tration 3). 

IntelliOuest reports that American firms spend nearly $5 
billion because of data loss and that companies devote nearly 
25 million business days each year to recreating lost data. When 
you consider that more than half of all PC users will lose large 
amounts of data during their careers, the ramifications can be 
enormous. This is especially true in today's productivity and 
profit-driven economy. IntelliQuest’s backup study found; 

♦ Thirty-two percent of the respondents reported that their com- 
panies had a formal data backup policy In place. 


Snow/Wind Storm 



To develop an effective data protection and recov- 
ery plan. It Is important to understand where the threats 
to critical data are most likely to occur (illustration 4). 

• Hardware Failure — Not If, but when. Is the ques- 
tion. Storage systems can be compromised by a drive 
failure, controller failure, power failure or a server fault. 
The most critical failures are those affecting on-line 
storage devices. 


• The mere existence of a formal policy may not be enough. 
Eleven percent of the respondents in companies with policies 
said safeguards weren’t enforced. 

• Nearly 55 percent of the respondents described the files on 
their hard disk drives as critical to their personal success. 


• User Error — By far the most common threat to 
data, and the most difficult to protect against. Is hu- 
man error. The best protection is to limit the amount of 
harm users can cause, and be able to quickly and 
easily recover lost or corrupted files. 


• Nearly 63 percent of the respondents acknowledged that their 
company had no formal policy describing how or how often data 
should be backed up to best protect corporate information. 

• One In four respondents reported that regular backups be- 
gan only as a result of personal experience with data loss. 

While IntelllQuest's study shows that the need for backup 
Is understood, the numbers indicate that few firms have formal 
policies to protect themselves from massive data loss. 


• Malicious Intrusion — Hackers, viruses and com- 
puter theft are not primary threats, however, they must 
be considered. The key to network security is to use 
every security option possible that doesn’t Impede le- 
gitimate users. 

• Catastrophe — Perhaps the worst threat to an IS 
environment is damage by theft, fire, earthquake or 
other catastrophes. The best protection is to have well- 
documented disaster plans and procedures. □ 


Reasons Respondents Started Backing Up 
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SPECIAL REPORT 


Geac, VAR Solution Provider 
raperty Management and Construction 


A lthough it's products are better known 
than its name. Markham. Ontario based 
Geac Computer Corp. is a significant 
systems integrator that sells vertical applica- 
tions, most prominently in the library, hotel, and 
construction and property management indus- 
tries. Even though it offers "total solutions” 
(everything from pre-sale consulting and instal- 
lation. through hardware and software tailored 
to specific industries, to training and post-sale 
sertnce and support), it is embarking on a new 
program of working closely with reseller al- 
lies. especially in Western Canada and it could 
become an important partner to Canadian value- 
added resellers and wholesalers. 

Geac Canada has been growing rapidly, not 
only by expanding its own product line and 
customer base, but also through acquiring the 
assets of other companies. As a result the Geac 
client mix is changing. It includes smaller com- 
panies that average between 4 or 5 terminals 
attached to their systems as well as the larger 
Geac clients with hundreds of terminals. Geac 
is looking to its new reseller network to offer 
the truly value-added service and support these 
clients demand. 

The long and complex sales cycles required 
to serve libraries and hotels, two of the vertical 
industries Geac Canada serves, tends to discour- 
age reseller relationships. However, the sell lime 
is shorter in the construction and property man- 
agement verticals. Because these industries usu- 
ally maintain smaller data processing installa- 
dons. their primary buying criterion becomes 
a local supplier who can supply effective sup- 
port and services. 

“We need to look at our distribution chan- 
nel to make sure that we are providing the cus- 
tomers with what they want,' says Michael 
Rose. Geac Canada's general manager. "Geac 
has not historically used much indirect distri- 
bution bul we bebeve it serves our interest and 
the interest of our customers much better to 
cultivate a very knowledgeable VAR structure 
to serve those two specific verticals." 


by Edward Trapunski 

In its four vertical markets Geac Canada 
offers software and open system hardware run- 
ning on standard operating systems such as 
UNIX and DOS. Bui its customer surveys in 
the construction and property management in- 
dustries are showing a strong preference for 
Windows for application software. As a result 
Geac is introducing SiarBuilder. a powerful new 
Windows based product aimed at the small and 
medium sized contractor. Michael Rose expects 
it to be the hottest product in its market within 
the year. 

"Geac is one of the largest supplier of soft- 
ware to the construction industry in the US.” Mr- 
Rose says, "We certainly want to mirror chat in 
Canada but it doesn’t make economic sense to 
put one or two of our own people in each of the 
major cities in Canada. When you consider the 


cost and the effectiveness of distribution a net- 
work of very specialized VARs is the way to 
exploit opportunities across the country.” 

For resellers it's an opportunity to deal with 
a significant player that is large, stable and ii- 
nancialiy sound. VARs can count on Geac be- 
ing there for the long term with a serious com- 
mitment to continuous development which pro- 
vides updates to the installed products. Michael 
Rose says that despite its longevity, Geac is a 
new company with a renewed focus on customer 
satisfaction 

Mr. Rose sees great opportunity in the con- 
struction industry. " By making numerous ac- 
quisitions we are becoming the market leader 
in servicing the construction trade and we 
clearly plan to use our position to develop the 
best products." □ 
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COVER STORY 


O rgunizations and government agencies 
are beginning to understand that the 
information they gather and produce 
is one of their most valuable resources, yet the 
sheer volume of data that is being generated 
today can make that information useless. In- 
formation must be readily accessible, just as 
any resource must be accessible. With increased 
competition, reduced budgets and smaller staffs, 
busines.ses can no longer live with their "cor- 
porate databa.se" scattered across multiple de- 
partmental servers. 

Data warehousing can help an organiza- 
tion maximize the value of its data by becom- 
ing the firm's enterprise-wide information ex- 
change facilitator — the central repository 
where people throughout the organization can 
.share information and experiences to improve 
decision-making, productivity, and profits. 
Data warehousing consolidates data previously 
distributed across incompatible departmental 
servers into a single, compatible database. It 
is a blend of relational and multi-dimensional 
analysis, client/server architecture, multiple 
databases, and powerful meta data modeling 
with high-capacity, high-performance data 
storage. 

The recentralization of volumes of data 
into a single, centralized database has driven 
storage capacity requirements to new heights 


Hidden Costs 

IS and network managers who use an ad- 
hoc approach to increasing their storage (add- 
ing large hard drives on a piecemeal basis), are 
Finding that the incremental additions are both 
expensive and difficult to manage. A belter ap- 
proach is to develop a comprehensive storage 
blueprint that addressees the issues of scalability, 
data security, disaster recovery and the total cost 
of ownership. 

In planning their data warehouse storage 
solution, many organizations focus solely on the 
hardware and software costs. However, as Fig- 
ure I shows, the direct cost of acquiring and 
operating the storage system are minor com- 
pared to the cost of managing the storage. 

The cost of people and resources required 
for storage space management, performance 



tuning, backup and installation must also b 
considered. While the cost of raw storage is de 
creasing rapidly, the costs for people are in 
creasing. As a result, the costs associated wit 
implementing enterprise-wide storage systems 
and the personnel to support (he storage, ar 
now key considerations b the total cost of own 
ership. 

Storoge Comparisons 

Table 2 shows the benefits of large forr 
factor MO storage solution compared to alter 
natives such as RAID, tape, and 5.25-inch MC 
systems. 

While hard drives have a device cost o 
S. 20/MB, a fully configured Terabyte-capacir 
RAID system (controllers, software, host con 
nections, cabinetry, engineering, cables, etc. 
typically exceeds $750,000. The sheer numbe 
of hard drives required per Terabyte (hundreds 
dramatically increases the complexity and re 
duces the reliability of such a configuration. 

Automated tape libraries (ATLs) cost con 
-siderably less than hard drives— lypicall; 
$200,000 to $500,000 per Terabyte — howevei 
tape cannot provide the durability or longevit; 
that optical provide.s. It also cannot meet ihi 
random access requirements of RDBMS appli 
cations. 


By Roy Hoskino 



and placed even greater emphasis on minimiz- 
ing the risk of data loss. Clearly, optical tech- 
nology is the solution, because no other 
storage medium offers the unique com- 
bination of features — high capacity, low 
storage cost, long-term performance, du- 
rability. and high availability that opti- 
cal provides. 

Because data warehouses cun grow 
rapidly into the Terabyte range, scalability 
of the underlying storage devices is a key 
sideralion. Some analysts estimate that by 
the end of the decade, organizations in the 
banking, insurance, utilities and manufac- 
turing indusu-ies will have more than 600PB 
(1.000 TB) of data stored on-line (Table 1) 


Jukeboxes that incorporate the new 2.6GI 
MO disk drives are a step in the right direction 
however, the average cost per Terabyte of 
ten exceeds $250,000. In addition, the 5.25 
inch drives are stretched to provide the per 
forraance and scalability needed to suppor 
Terabytes of randomly distributed data. Be 
cause these drives can only provide I.3GE 
of “daia-under-head," 5.25-inch jukboxe; 
only achieve about I5GB (or 1,5%) o 
data per Terabyte. This means that it 
worst ca.se scenario. 98.5% of all request: 
will require a physical media swap whici 
slows performance and can cause duashing 
induced failures. 


As a result, 5.25-inch optical jukeboxe; 
are best-suited to moderate transaction rale; 
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Data Warehouse Storage Options 


•user $/TB 
ia Capacity 


Sustained Ri 
Madia Life 


12" Optical RAID 


<$200K 

20GB 

Seconds 

6MB/S 


>30 g 


Mllllsec 

5-10MB/S 


Minutes 

1-2MB/S 


$375-400K 

2.63B 


“Datamining" and Drill- 


Storage Requirements 

Text to Electronic Storage 


1MB 

-500 text pages 

Megabyte 

1GB 

-500.000 text pages 

Gigabyte 

ITS 

- 500 million text pages 

Terabyte 

1PB 

- 500 billion text pages 

Petabyte 

1EB 

-500 trillion tax! pages 

Exabyte 

Video 

.72MB 

each NTSC studio quality digitized TV frame 

.31MB 

each 256-color VGA computer 

screen 

.9MB 

each 300 dpi B&W 8x10 image 

38MB 

each high-resolution color photo 

Audio 


22MB for one hour of t^ephone-gjslity recording 
635MB for one hour of CD-quality stereo recording 
Table 1 


for PC and client/server applications requiring 
200 to 500GB of storage capacity. 

A Strategy for Success 

Large-formal MO drives offer clear advan- 
tages over all other alternatives (Figure 2), The 
6MB/sec transfer rate and 8GB removable car- 
tridges permit managers to select terabyte-capac- 
ity jukeboxes which have an average per 
Terabyte cost of about $180,000. Depending 
upon the number of drives included in the sub- 
system. users can have 8GB, 16GB or up to 
48GB of data-under-the-head. effectively creat- 
ing a virtual RAID in the jukebox. 

With this volume of cache available, robotic 
swaps are dramatically decreased and the 12-inch 
subsystems can approach the transaction rale 
performance of a large RAID at the cost of tape. 
Judiciously combined with RAID and 
middleware such as Hierarchical Storage Man- 
agement (HSM) software, a 12-inch MO sub- 
system is ideal for demanding data warehousing 
applications because: 

• It is the most scalable and cost-effective ran- 
dom access solution available. 

• In addition to providing high volumes of data- 
under-lhe-head and media removability, it offers 
the performance of hard drives at the cost of tape. 

• As a mountable device, it serves a dual func- 
tion when implemented as a disaster recovery 
and backup option. 

• Optical is more reliable than magnetic stor- 
age. The media is removable and data is easily 
recovered in the event of a drive failure. The risk 
and cost of losing data to a head crash is non- 
existent. Optical media life is measured in de- 
cades. not months or years. 


Table 2 

• It is less expensive than RAID and 5.25-inch 
MO. and faster than 5,25-inch MO and tape. 

• The time to ‘'refresh” a large iOOGB database 
index requires no more than 12 media swaps and 
less than three minutes, compared to media 
swaps into 77 individual drives and 1 1 minutes. 

• It has u very low duty cycle, providing supe- 
rior reliability. 

• With organizations increasingly implement- 
ing multimedia and compound document appli- 
cations flies are becoming very large. Imaging 
and pre-press applications can create files from 
several megabytes to several gigabytes. Large 
form factor MO eliminates the need for manag- 
ers to span flies across media. 

Dato Warehousing Applications 

Gartner Group expects the demand for data 
warehousing to grow from a total market of $1 .5 
billion in 1995 to more than $6.9 billion by 1999. 
Much of the demand for data warehousing and 
the faster access to more information it provides 
came about as a result of the downsizing and 
cost-culling measures businesses have had to 
implement in order to remain competitive. With 
a data warehousing system in place, users can 
navigate large corporate data stores in an ad hoc, 
interactive manner without impacting mission- 
critical operational systems. 

By providing managers with a comprehen- 
sive view of all of the available information from 
a variety of angles, they can make accurate de- 
cisions more quickly. Purchasing and finance can 
quickly and easily obtain complete information 
on enterprise-wide purchasing and inventory 
patterns. This can often produce cost savings by 
eliminating redundant inventories and taking 
advantage of unknown discount opportunities. 

For otganizations such as major retailers, who 
generate and store huge amounts of data from 
many Point-of-Sale (POS) transactions every day. 
data warehousing provides vital reports that as- 
sist them in their marketing and sales strategies. 
In the past, trend identification took days or weeks 
as management waited for and culled through 
muldple batch reports. Now. with complex Struc- 
tured Query Language (SQL) inquiries to this 


down" techniques to instantly analyze sales trends 
and inventory levels with a high degree of granu- 

Applicaiions such as these place uabeliev- 
able demands on the siorage/reirieval system 
... demands that call for an optical jukebox in- 
corporating one or more highly reliable, large- 
format drives To assist organizations in meet- 
ing their data warehousing storage and retrieval 
needs: Nikon works closely with the industry's 
leading third-party application software devel- 
opers as well as leading value-added resellers 
(VARs) and system integrators around the globe. 

a 

Roy Hoshino in senior manager of planning 
& marketing from Nikon Optical Storage. 


Storage & Storage Management Expenes 


HARDWARE 20% 



Source: Strategic COST OF MANAG- 
Research Corp. |NG STORAGE 70% 
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DLT: The Choice lor Reliability 


W ith the advent of network-based com 
puting. storage issues have become 
more complex. Many companies find 
themselves in a situation where storage is di- 
vided amongst a large number of servers, with 
individual employees taking responsibility for 
their own workstation storage. From this 
environment of barely-controlled chaos, 
companies are looking towards a more ratio- 
nal. manageable storage solution. Digital Lin- 
ear Tape (DLT) has an important role to play in 
this .solution. 

Every storage technology disk, tape, op- 
tical, RAID has its place, and the best network 
storage solution usually involves drawing from 
the best of available technologies for each pan 
of the solution. For archiving and backup pur- 
poses. in an environment where reliability . ca- 
pacity and transfer speed are more important 
than random access. DLT is often the best 

The reliability of DLT stems from its very 
design fundamentals fundamentals which give 
it an extremely low error rate when compared 
with other storage technologies. By recording 
data in 4K blocks which are then split into 2K 
blocks and run on parallel tracks, both the 
throughput and the reliability of DLT is in- 
creased significantly. When combined with 
Cyclical Redundancy Checking (CRC) and Er- 
ror Conection Code (ECC), the design format 
of DLT can give it one of the lowest error rates 
around. DLT's ability to delect errors and au- 
tomatically recover data gives it a reliability rate 
of less than one unrecoverable error for every 
1017 bits read. 

This exceeds both Digital Audio Tape 
(at one error for every 1015 bits read) and 
8 mm tape (one error for every 1013 bits 
read). CRC and ECC also give DLT the abil- 
ity to reconstruct data, even when as much 
as 8K of data is bad within a 32K section. 
And this reliability can be maintained, even 
after a DLT cartridge has been used more 
than 3,500 times almost 10 years of con- 
tinuous daily use. 

For archiving and backup purposes, 
DLT has a number of other advantages as 
well. In terms of cost per gigabyte stored, 
DLT is the cheapest medium (although la- 


Michael Keenan 

bor costs may rise over time) and it offers 
both higher density storage and faster data 
transfer rates than other tape technologies, 
including parallel track, helical scan and 
serial serpentine. 


DLT also fils into the high capacity needs 
of network users. Hard disk capacities were 
rarely more than 4 gigabytes a few years ago. 
These days, having as much as 8 gigabytes on 
a single server is not uncommon. With DLT 
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RAID Redux 

RAID (Redundant Array of Indepen- 
dent Disks) was originally developed as an 
inexpensive alternative to traditional meth- 
ods of storage. RAID takes numerous disks 
and arranges them so that they appear as 
a single disk. It then takes data from this 
virtual disk and maps It on to specific physi- 
cal locations. This Is advantageous be- 
cause, for the system administrator, there 
are less objects to manage, certain bottle- 
necks are eliminated, and It allows files that 
are larger than one disk to exist. Depend- 
ing on the way the the data Is managed, 
RAID Is allocated a specific level from 0 to 6. 

Each level Is the result of a subtle se- 
ries of compromises between price, speed 
and data availability. Depending on the ex- 
act nature of the trade-off, different RAID 
levels will find favor in different fields. Some 
RAID levels, like 2 and 4, have been 
superceded by more fit technologies and 
are little used now: 

RAID 0: Uses striping to maintain error cor- 
rection. Trades availability to get perfor- 
mance. Used In reseearch. 

RAID O-t-f: Uses striping, plus mirroring and 
shadowing. Best for data availability. Popu- 
lar in financial field and in manufacturing, 
used for databases. 

RAID 2: Uses striping with hamming code. 
In little use today. 

RAID 3: Uses parallel transfers striped 
across synchronized data disks, plus a par- 
ity disk. It trades multi-stream performance 
and some price to get single-stream perfor- 
mance and availability. Offers the highest 
bandwidth. Good for servers, CAD, and 
downloading from satellites. 

RAID 4: Uses Independent striped disks, 
plus a parity disk. In little use today. 

RAID 5: Uses striping, with parity striped 
across all disks. Trades price to get avail- 
ability and modest performance. May be 
best combination of performance and avail- 
ability. Good for general time-sharing, manu- 
facturing. 

RAID 6: Uses striping with parity and addi- 
tional redundancy. Performance similar to 
RAID 5. 


now being able to hold has much as 20 
gigabytes of data (or 40 gigabytes com- 
pressed), and transfer it at rates of up to i .5 
megabytes per second, many systems admin- 
istrators are looking at the technology as a 
way of keeping up with the ever-increasing 
backup needs. 

And DLT’s value should increase as 
bandwidth on the LAN grows. DLT allows 
fast backup of data, no matter what its band- 
width. With backup speed limited only by 
the server, DLT can back up as much as 7 
gigabytes of data per hour. 

DLT also has a place in library and 
some Hierarchical Storage Management 
(HSM) solutions. Tape libraries based on 
DLT media are becoming increasingly 
attractive to systems administrators who 
find their existing storage systems ap- 
proaching saturation and find their need 
for readily retrievable data is fast outstrip- 
ping their ability to pay for it. A good tape 
library will store large volumes of data 
safely, while still providing quick access 
to information. In addition, a tape library, 
based on DLT media will offer some of 
the longest-lasting and most reliable data 
storage around — as much as five times 
longer than helical scan devices, for ex- 
ample. Tape libraries also offer high ca- 
pacity. A DLT library with 264 cartridges 
can store up to a whopping 5.2 terabytes 
of data, or the equivalent of an eight mil- 
lion page file cabinet. When storage needs 




are even larger, system administrators can 
link tape libraries together. 

But one of the best advantages of a good 
tape library is its ability to provide backup stor- 
age that is unattended. With no operator inter- 
vention, tape-handling errors are reduced while 
the systems administrator is freed to concen- 
trate on other tasks. 

Some HSM solutions include DLT while 
others are based on optical media. 

Whether a system administrator chooses 
DLT or optical depends upon the type of appli- 
cations planned. DLT is best suited for the stor- 
age and retrieval of loige objects particularly if 
the objects' data organization is sequential. Op- 
tical storage is best suited for applications re- 
quiring access to small objects such as those 
found in permanent archives or imaging appli- 
cations. 

As the data storage needs of networks con- 
tinue to grow, the storage capacity of DLT is 
expected to grow with it. Already research into 
DLT is expected to yield higher capacity by 
the end of this year. DLT's place in the inven- 
tory of storage solutions is assured for a while 
yet. □ 


Michael Keenan is the general manager of the 
Willowdale, Ont.-based Storage Business Unit 
of Digital Equipment of Canada. 


46 


Wholesaler 


APRIL 1996 





The ultimate imbile 
pouuer machine. . . 



810 MEGABYTE 
HARP DRIVE 

OPTION AVAILABLE 


O peniUote*575 

• Intel 75MHz Pentium processor 


• LCD dual scan COLOUR screen 

• Simultaneous LCD & CRT display 

• BMB RAM exp. to 40MB on board 

• 340MB hard drive (510, B10MB or 1.06B option) 

• 3.5" high density floppy drive 

• 1MB local bus video 

• PCMCIA type II and III slots 

• built-in track stick pointing device 

• built-in 16-bit sound card 

• Adaptec AIC-6360 fast SCSI controller 

• Serial & parallel ports, SCSI port 

• externa/ keyboard and monitor ports 
• rechargeable NIMH battery, AC adapter 

• Speaker & microphone jacks 

• carrying bag, car cigarette cable 
• Windows 95 pre-loaded 

• Warranty: 2 year parts, 3 year labour 
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notebook with a Pentium processor. What’s surprising is the awesome 
power and functionality that’s packed into the new IPC OpenNote! 

Powered by a 75 or lOOMHz Pentium processor, 


the OpenNote has all Ike techie features you ’re looking 
for - PCMCIA slots, a built in 16-bil audio system, 
room for 40 megs of RAM. 

More importantly, the Opc;iiVo/c is a comfortable fit 
anywhere you lake it. The rechargable battery with an 
AC adaptor, plus the built-in palm rests and two button 
track stick will keep you happily notebooking a whole 
longer. 

And the OpenNote has ports and connecfors to plug in 
everywhere. Add a keyboard or a monitor, or plug in up to seven SCSI 
devices - the OpenNote is an incredibly versatile computer! 
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Acer Canada Ltd. 
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Adobe Systems 
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\'.ARS & distributors. 
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Advance Interface Electronic Inc. 
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.A PC manufaciurt r/disiribuior of PC systems, notebooks 
and peripherals. Leading product lines include Express 
Micro and Tangent computers, \1eivsciiic, Opiiqurst and 
TV'M monitors and Panasonic optical storage product.s. 
Branch office; 

Rirhxmad, B.C. TeL (604) 2761*56; Fax (604) 270-4953 
Krivxonton. AS Tel: 1403} 436-9263 Fax 1403) 436-9258 
E-mail; axei@tiixtrimp.ca 

Advance Medal Computer 

75 A'oitra* C.TrtcrnI, L'ntI C xMarkhoin, Onl. L3R STS 
Tel: 1905} 946-966') Fax; (905) 946-9663 
Talt-frre: tSOO) 2062724 

An inlemarionnl manufacturer of peripheral cards, cases, 
power supplies and key-boards, and a thnadian distribu- 
tor of a variety of imported computer parts. 


Agfa Division 

Baser he- 77 tirlfxelH Road, Etahicohe, Onl. A/9V1*;C6 
Teh 1800) 268-1331, ex!. 4032 Fax: 1416) 241-3409 
.Agfa Lvti leading worldwide m.mufaciuix'r ofimaging prod- 
ucts and .systems. Through its Graphic Systems business 
group, Agfa markets a range of elcetrnnic and phoio- 

ersin the graphic aru, priming and publishing industries. 
Products Inciude a wide range of desktop scanners for 
home/office, publisliing and graphics appitcaiioiis: digi- 
tal esunerast and the Duoproof digital proofer. Some of 
Agfa's leading desktop scanners are the entry-level 
SiudloStan, the new- SindioScin list and the award-win- 
ning Arcus II. 

Alpha Technologies Ltd. 

5700 Siria^ 8lm1, Bximaby, B.C. V5J5ES 
721:1604)430-1476 Fax: (604) 430-8908 

We* site: hllp://xawa:.atl)ka-its.conx 

Alpha provides a full range of line eonditioners, standby- 
power suppliers, and svxtem munitoiing software, as well 
as a complete line of highly advanced uninterruptible 
power supplies (UPSJ. By proriding complete power con- 
ditioning. extended backup run limes and advanccti com- 
munication features, Aiplia's .ACL'PS products ar e ideally 
sidted for mtssiuiKiitjcaJ teletommunicaiiunsanii hroarl- 

wxirkstations. 

Branch Offxce: 

.\imasa«fta,Oni. TiL (905)712-1010 Fax:(905)712-1012 

Althon Inc. 

25/ .inkers;., I'nil 5-6, .\.InMain. Oixl. L3R3J7 
Tet(905)5l3-122l Fax (905) 513-1220 


AJthon is fiaiuring ATT video, tvcccicratoi-, imiliimedia, and 
communication products. New MAG Innovisiun monitors 
have been adried and are available in a v-arierv of bundles 
with .ATI cxlin-fasi acceleivuors. Original Diamoiitl Service 
Compuier Cases has been one ofAitlioii's major product 

Branch Office: 

Mihoa Techaolxygies Co. 

Richmond, B.C. Tel: (604) 244-861 1 Fax: (604)244-8612 

Anixter 

33 Cit; Centre Drive, 8uile5I0, Aliuiisniign. Oar. L5BZ\5 
TeL 1416) 897-5665 Fax (416) *97-6256 
Anixter Is a global provider of qiialiiy products and ser- 
vices to the networking and internenvorking marketplace. 

Artisoft Inc. 

10 Cttrtsan Court, L'nil 590, litolrrroke, Onl. Af9H'6/J 
TW; (416) 213-8600 Fox: (416) 2;5.S6£;2 
LANltuiic I'rom .Artisoft is the easy, aHordablc and safe 
networking solution for small and growing businesses. 

Asla>Link Computer Inc. 

43A West Wlletce .Si. L'nil 15, Rrchmonrt Hill, On!. L4B IK) 
720(905)731-1928 Fax: 1905) 731-6875 
TolFI'rre: 1800) 46/-8079 

A distributor of Aceropen computer cumponents and 
peripherals. Also custom-builds svsiems to sperilir con- 
figtirations. 

Btnnch Office: 

Hnlifiox Fax:<902)S52-)453 ToU/m: 1-S0O-7SI-7O36 

AST Canada Inc. 

255 Marhesiiii Bind. Wfs6 .Vutiisuugn, Onr. l.5tt 3C3 
Tel: (905) 567-527* Fax: (905)507.65*6 
Distributes, markets, and seniecs its full line of high per- 
formance desktop, server, and notebook computers 
thtougit distributoix and dealers across Canaria. 

AVS Technologies Inc. 

2;f>0 Truiis Canada FFicf, Soulh Don/al. (ffiehec, 119F 2X4 
Tel: (514) 683-1771 Fax: l5l4) 683-5307 
A Canadian consumer electronics .supplier selling to re- 
tailers, distributors and wholesalers. Serving tile computer 
industry, AVS distributes TDK Data Storage Media prod- 
ucts, incliding: CD-R. M-0.5mm,8mm, QIC, Diskettes, AVS 
a-cencly included TDK PCMLA ftix/ modems aud Ethernet 
cards. For more mlbrmaiion contact AVS he-ad ofDce. 


To be included in the Canadian Computer 
Wholesa!er(CCW) Sourcing Directory, please 
fax your company name, address, phone num- 
ber, fax number and company profile to 
CCW Sourcing Directory 
Fax: (6041 739-3589 
CCW retains righi to list or delist any com- 
pany for any reason. This listing is provided 
as a complimenuiry service, CCW cannot be 
responsible for errors or omis.sion.s. 
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Banyan Systems Inc. 

269iSorlh.UmAm \Vn Sir 16(1, Mmiiwigii. ()i,l IM^2\h 

Til: (905)^1-2971 /-av fW5Mi5-2SW 

Awiiil<;i ufEnicrpri'f Nct'wrkiiig Sci-v-iccs (K\S), iiies- 

ngiiilS mimamiiicmsoriMuiv >(iliiii(iii.i, 

Braiuh 

Monlmil. yu»,.- 7H; (Sill ■l26-2hl'l fn*; (5/7j ■126-0326 
Vancimurr, aC; TrI: (6W) 6X3-6503 /■iix: l6>Ml 6X3-6502 
Battery Network B.N. (Canada) inc. 

290 Itarr DuOira.. /frftrrrV. (Jiirfa* J7\’TS3 

Tel: (5/-fl 65I-3366/8IXI-I3I-I220 Tax: IM-1, 65I-6X3II 

NVnviirk i«a disiribiiior of rcchiirni-ablc rt?plici- 
nicm battery for laipuip.. iiotebuiiL, cnios tor rletsktop, 
drycell for L'PS's aiul 2tray radios. \Vc can also amitige 
for ciisioni nsemblvof haiicrc p.icksria one nfour f.ina- 
dltiii nianttfactiirer 

Beamscope Electronic Entertainment 

35 Imisiilr CmrmI, StniiiomiiiBi. Oiil. MIX 105 
Tel: HIXI 291-lxlOO I'm: 1-1161 291-5721 
Beamscope is a national disiiihutoruf stifnrare and bard- 
rvaiv products for the snt.ill oFticr Irtiine office market. 
Those products inclndesideo gtitnes.edoLjtionaJ softv.-are. 
enterlainmeiil soltwire, S0!)0 proriiieis. Pfi. piiiitcrs. 
multimedia, sprakeis. (If-ROM hat derate and soinrnre. 
Bniiieh ^fne: 

ItinfoinsTt Tet: 16041 82I4XXXI Tax: 1604) X2IJI434 

Birde Marketing 

111 K\na TaiiOrii'r, I'nil /, MoBihai". Onl. UR 1H2 


Canatronic International Inc. 

125 Tinilrn llh'4. T. I'nil 5 .If/ionniiAW, Oiii. 1.4'/. 2111 
Tel:lV05i7l2-4l7X Tax: l905i 7I2MI79. l-XI)0-467-n554 
.\ national evliolesale ilisiiibntor of ili.ki lies. CD-S disks, 
tmiliimediti proiloeis cables, nblioiis and arresyiiies in- 
rinding stereo s|Kaker.s. sound raids. CD-ROM (bives.< .H- 
ROM iitIni.]CT>el rases. |irimersliarcn. romptitible prtmn 

ribbons, rsnitannfai inieil flP iasei* tonei raitiidpes. jtn- 

sur k.s,micc and microphones etr..OK.Ms Idr diskettes and 
rniiilinieilia spctikcn ate ivelrome. 


Canbell Group Enterprises Inc. 

1 10-13431 .i/inrint ilWv. Hiclmniut H.O. Ibl'J.i/i 
Tel: (604! 2792366 Tax: 1604) 2792369 

office supplies; piodncis itninde ponvi Bat. pmvei ron- 
trtil centre, sptstker. kesbotntl, cable, dtn.i ssviteh. gentler 
chaiiiiei. diskette btixfi. iniatiikirdau link, iliskctie. floppy 
lock, hard drive carrier, monse, nvloiir lA’C monse |siti. 
CtPl* ctKiler fan. co|jy hoirier. kinlioard tiraner, piinier 
stand, trrisi rest pad. inotiitoi anti, screen filter, rleaniitg 
kits, eutnpiiirt rlesk. iele(ihoiie sitniil. PC ctinipaiJblr joy- 

Canon Canada Inc. 

6390 llixir Ririil. .Miniof/figrt. Oal. I.5T IP7 
rt4:l905i 795.IIII Tnx:l9li5i 795-20I4 
Tall-Tnr:lX<XI>263-ll2l 

\ rendor of information .ssNienis iiiodiirts tti lic.iiers .iiitl 
disriibniors across (kintid.i. Products incIiKle bubble jet. 
color bubble jti and Itiset printers, image scanners, inulii- 


tui'di.i l’( svMrins and ctilor nttielwiol. Kls tsith biiili.iii 
biibhlr jet piiniers. 

Canta Technologies Inc. 

l6T\iia Tar* Dr.. Cii/t 7. ,\laHil,am. Oiil. I.3II 5X1 
Tel: 19115, 51341943 Faxu905) 5l34t64X 
A rational disirilintor.pIPRtJCkSKeotlipnlei t il»i-s, ptiirei 
supplies, niiitii-meriia anti iieiMirking pnithtcis. 

CIMSYS Canada Inc. 

XI Ramma Hhal.. .MnMiaui. On/. I.V‘2K5 
Vl:i9lj5i472-69II4 

CiM.SA'S provitles softsvaiv for sales ftircr antoniation 
Icatniing the .\ction-I*lns ctintact management ssstem. 
Tlie softivare integi-.nes d.iialKise managenieni. >eord 
processing, elfctroiiie fax, e-mail, mail merge, bid/ 

one se.niiless stifnrare jititk.ige. 

City Computer 

l50-l2X6ll(:in,*rPlar,,Rirlim„iifl ll.C. VOVIH! 

■«; i6fW) 270-3747 Tax:, 604, 2;y.7;5r 

tiigaJnte moihn htoirds, Intel mother boat ds. -yTI video 
c.trrU, cliamtind videti cards, creative sttnnri cards, 
Panasonic foshiha 'TK-ACCD R(7.M tirites. Western Digi* 
tal HDHS. CPI's, memois. Smartlink faxmtKlenis. Fnjicsn 
.111(1 focus kevinsiids, .MS l.ngitecb mire. 

Claris Canada, Inc. 

? Oharrh Si,. .Sir, 402. Tanwio, Dill. .\J5l: I.M2 
TrI: 1416) 941-961 1 Tin: 1416, 941-9532 
rnllTiir:lXiXli 361-6075 

(laris is sboiving ClarisWorl-s d.tl foi- M'indmvs. the alUn- 


Trl: 1903, 477-7722 Fax: 19051 4 7 7-7X13 
Distributor of I’O.S piiniets, cash dcatvers, rustoiner dis- 
plays, kes'butrds, dot matrix and tlieniial printeis, Ixir 
code and card readeis to llic PO.S market ;ir loss Canada. 
Hmilil, affirre: 

Xailalri Oiil. TrI: 1613, 592-541 1 Tax: 16131 592-5415 
Vaiirmnm B.l'. TrI: l6U4i 43IJH26 Tax: I604i 43I4H27 


BOCA Research Inc. 


Elobirahr .3 Klaliirokr. Dili. M9l: IJO 
Tel: I4I61 695-2999 Fax: I4I6> 695-1991 


Bora Resiarrh's line of products combine exelleiue in 
design and engineering, fnll features attcl uwardavinning 
performance ivith attracihc prices for -in mitsianding 

lescniiiig over 50 sepamir mtyor products; data com- 
mimiralions (voice, data and fax modems!; mtillimr- 
Hia cnmmnnicaiions; networking piodur is; videti gr.iph- 
ics; inpnt/ouiput (I'O). IDK interface anti mullijjtin 
add-on buards. 


Brother International Corp. 

/ rue Holrl dr Ville, Dallaid tlr\ Dnnnim. ()iir. 1190 3116 
TrI; 15/-/) 6S5-06W/ frix; (5141 6X541701 

ToU-Trrr; I■XUU■36I4,466 
li'f5 Silr: lillp://imi'V'.6nil*er.ram 

.\ national disiribiutir of borne and bosiness products rec- 
ugnired worldtride for their v-aliie aitri icrhnologirallv ;kI- 
eanceti feature. Brother markets a tridc r.uigc of printers. 

wiiters. sv'ordpnrcessois, electronic labelling mtichines. 
iiumc serving .md knitting maeliines as well .is industrial 
sewing equipment through a nationwide network of dis- 
tributoist, dealeix and m;ijot retailers. 

Calsby Computer Products 

tMi-/2, rOTHonirr Cier* Hd.. Rjclimoiid Hill, Dili. I.3B 3112 
iai905l 73l-3gSI Fax: 1905, 731-3X62 
-A otSfiptitgr vrtiolt'saler ol motherboards, ridetr cauls. 
I .ises. speakers, kerhuattU etc. 


Take your VIDEO 



National Distributor of 
2 the Max Video Cards 

• PCI WslIekVRAM 

• PCIS3TRI|}64.TRI0 64Ve 

• PCIARK2D00 

• PCI ARK 1000 

• PCIET40DI]Wa2P 


National Distributor 
i of GIGABYTE 
■ Motherboard 


Distributor of TYAN Motherboard 

Trilon chipset with PIPE-LINE Bursl cache 

Distributor of Smartlink Faxmodem 


GA S86 Penllum Motherboard 
with Intel Chipset 7S-200MHz 
GA 486AMS/AL Motherboard 


• CPUs. RAMS 

• PCI Enhance Combo controller 

• PCI SCSI Controller 

• Fujitsu Keyboard 

• CO ROM Drives 

• Sound Card 


e A ffW COMPUTER 
f%CAUY INTERNATIONAL 

#110 - 12880 Clarke Place. Ricnmond B C. V6V 2 hi Canada 



pentiuin 



Ready = Top 


Tel: (604) 270-761 8 Fax: (604) 270-7658 lottai iy. pnc. gnrvt»i 
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one- product for bii«iieM, home, ami etliicaiion users that 
inlftsmicsuoixipiortssitig, sprcadshi-ii. tlaiahasr, pn-scii- 
tacioii. and drawing fuiicuora in otic application. 

Classic Software Systems Inc. 

«2W. 2K6I Slmmoail Onimillr, <>»l f.y 7^7 

ToO-Fm: (SW) 2£»-5J7» «BS.- (W5) S29-22F3 
TfI:<90Sl S2d-5N7 Fax: (SK/?) M»’077 
(2as.sic Soliwarc Stsicms Inc., is a iiaiionai riisiribulor ol 
POS automation soinlions, suppiwng software, hardware 
and peripitcrals in dealers, coast in const. 

Computer Accessories Plus 

1 10<M) MaiSf. AJontwl Sorth, PQ IF 10 403 
reL-(3l4l 323-imi /or it H) 327-2222 

(ajmputer .\ctes.sorie5 Plus is ( ainada's leariinK tlisiribii- 
torofconiputcTacce.ssortes and muUimeriia prodiicuswilh 
mrr 4lllldifTcrciucouipiilrr&clccironic accessories such 
as micru-lloppv Hishcties, pl.sstic storage boxes and clec- 


Computer Associates Canada Ltd. 

5935 ditptirtflri., .Wununitgo. OtK. 1.4V IWi 
Trtl9n!lli7M 700 «ix, (W)5j 675-A7;5 


from Compiilcr Associates. 


Computer Plug Accessories 

I 'nit 10, 73 Rnils'ilr Hd., North let*. Ont. jM3d 1B2 
Trl: 1416) 444-3)011 Fax: 1416) 444-4144 
FoU-tTTf: )-ailli-26i-2S7V 

One ofihctainada's largest importer and distributor of 
molded conipiter cables and computer accessories. Brand 
natnes include Tctlidraft. Ras'-f l-Vac and l.as'a. 


Comtex Micro Systems inc. 

13731 MayfiM Finer. Stlilr ino. RirlmonO II.C. V6V 209 
TfLI604j273-8umi Fax: 1604)278-2818 
IVrA .Site: htfp://wiinu.iomtrxmirm.cuin 
A manufattiirer and disttilniKir of CIOMTtX computer 
svstents and peripiicrals sen-ingall of Canada. Service ccti* 
Ires arc located in Western Canacta. 

Rraiirh offen: 

Calfftry, .hB. Trl: (403) 230-3386 Fax: (403)2308092 


Comtronic Computer Centre 

«W/frwmi/3r, .UenWititti, 0-1/. I.3R3,\I) 

TrL 1903) 479-8336 Fax: (903)479863,3 
ToUfrrr: 1-80(^297-3503 

Comtronic Computer is a distributor orbnittd name and 
Thet-onipanvspev-iali/ed in ncnwtrkjng liaidw-areand sufl- 


Bnim h nffm: 

Dartmudi, N.8: TrL (902) 4688777 Fax: 1902)4684927 
namiltm.Oui.: Trl: (905) 374-3744 Fax: (903) 5748466 
Ahtt/iMt yiic. -rrl:(3l4)73N223 Fax: 1314) 731-1667 
Ollm<-a,OnL: Trl- 1613) 7387513 lax: (613) 7387310 
RirkmmH, H.C.: Trl: (6041 273-7280 Fax: 1604)273-7082 


Conner Peripherals 

30Riinihantt)tarprRtl.. Suitr40l. .W-ntsw/tigrt, Ont, 1.3B3C2 
Trl: (903) 272-52/ft Fax: 1903) 272-3264 
Found in liiPb, llii- cumpanv sells, designs and builds a 
comprehensive line of information storage solutions prod- 

sofrvvsvare and dislt array sn-nige systems. 


Corel Corp. 

I6t)t) Cnriing.hve. Ottawa, Ont. KIZ8H7 
Trl: 1613) 7288200 Fax: 1613) 728-9790 

.A developer of graphics and flLPRfJ.M leclmoiogV'. 


Corporate Computer Systems Inc. 

22 Hminri l>nvr, MaMam, Ont. I.3R 3.\U 
Trl: (903) 479-2223 Fax: (903) 4798338 
Tolt-Fnr: 1800) 387-9731 

Corporate Computer Systems Inc. is a national tlistribu- 
tor of high-resolution display sssiems. Focusing mainly on 
liighend prodiicu. 

Creative Labs 

30230iiitorlK flWg. ft. Suite 301, Musiseaugn. Onl. l.4W4y3 
Trl: 1905 1 2388436 Fax: 1 905) 238834 1 


Trr/i-irr-l/.Si-p/Mn (403 ) 742.6633 

Creative Labs. Inc., a subsidiary uf tlre-aiive Technology 
Ltd- develops, manufticinrcs and inarheis a family of 
sound and video multimedia products for IBMeompal- 
ible P(h. The company’s Sound Blaster sound platform 
enables IBMcompiiblc Kls to produce higlvqualitv au- 
dio for cnleriaitimem. educational, mtcsic and pruduc- 
livicy applicaiiuns, and has been acepled as the industry 
standard sound platform for PC-haved suftvv-are. 

D-LInk Canacta 

Z160 DunaFnlh.. .ll-vitu-t-pj, Ont. 1.31. 3M8 
rrl:(903)S284SI’il F-cc- f905) S2S- 5609 
TiHFm: (800)334-6322 

fvl i-il, jn ISO 91101 manufacturer of networking and 
i lilt/ i i ift iil f lung solutions, provides Fcliemei. token ring. 
FDDI. Fast tihernet, Arciiet, and soon AT.V1 and 
KIOBaseVC hardware. 

Daewoo Electronics Canada Ltd. 

noAtdra Rii. .\lailtham. Ont. I.3R 41'.] 

Tel: 1903) 413-7290 Fnx:l903, 415-7287 
/V leading ntanufacturcr of computer metnitorv and con* 
sumer electronic products. Produces higli-pcrformance 
qiialitv mnnitors rattging from l4lo2l inches. 

□AIWA DSS Distribution Inc 

36) At8m Road. .IfnnUin™, Ont. I.3R 3L4 
Trt: 14)6) 499-2889 Fax: 14)6) 492.650/ 

A national distiibutor of motherboards, addatn cards, 
floppy disk drives, and monitors serving Ontario and 
western Clanada. 

Beane), Offirrs: 

Rlrhtnnntl, H.C: Tri (604) 244-9912 Fax: 1604) 244-9986 

.Miiussoag-I. 'let 1905) 2388701 Fax: (903)2381386 

OATAHOME Infosystems 

2fi5- )3986 CambieRnad. Rirhmoud, B.C. rftf'2A'? 

rf/.-(AW)27S-3564 Fax: (604)2788332 

'IhllFrrr: I-800-36I-DISK 

A CD-ROM Se multiuiedhi distriiiuiot of sofivvarv Se hard- 
ware for PCs and Macs. 

DATALINK (urtec) 

129 'Irtxon Road. Mnrihant, Ont 1.3R )F14 
Tel:(903i4l38l43 Feix: (903) 475-9840 

Daytek Electronics Corp. 

3830 Jaeo»8, Road. I'nit 105, Rie)i"fond. BC, V6t' )V6 
Irl: (604) 270-3003 Fax: (604 ) 270-3022 
A sultsidiaiv ol' Daewoo Corp. Its main Itusiness is selling 
computer monitors, manufactured in South (vorea, direct 
lu tledleis, VAR channels and svstem iniegi'ators. 

Digital Equipment of Canada Ltd. 

41)0 VaungSt. milrndalr. Out. ,\I2F2C7 
Trl: 1416) 730-7000 Fax: 1818x487-2348 
ToltFree: I8nn-7I4-)2I ) 

DigiLil's Imemet-rcady Alpha Senx-r combines the 644x1 
RISC performance of Alpha and tlte suvngih of Digital 
UNIX. Hi-Nuie Notebooks, Celebris XL Multimedia, Ven- 


turis 486 and Pentium desktops, and the Prioris Senvc line 
are also available. Nciwocking products include DECHuh 
9(1/9(10, CilOAswitcIi Family of FDDI and .ATM, Rixim-Aboui 
Wireless conncciKiiy products, and I lubWaich network re- 
conriguraiion and management software. Printers include 
inkjeis plus MultimcduiFiillvideo Ml’ECi, Miillia unhersal 
client desktop. 


Discount Com puter Club 

2/F, 145-4471 N’a. 6 Rimd. Riihaiimd. B.l'.. V6\' IF8 

Tel: 1604) 821-1108 Fax: (604) 821881 ? 

Fnx-an8rmnnd: 1604) 525-/069 

.A disiribnlof of computer prodiirts iminding memory 

Dynatek Automation Systems Inc. 

200 Hluneafre Rd, Bedjard. NS B4B IC9 
Tel: (902) 832-3000 Fax: 1902) 832-3010 
Draaiek Aiilomalion Svxcenis mamifactiires and disirib- 
iites RAID, hard disk, tape and CD-ROM (readers, record- 
ers and jukeboxes) dat.v storage products. 

Sni-if/i olf,rn: 

Tmato, Oal.: Trl: (416) 6383000 Fax: 1416) 636-50// 
Vhiiroiitet; &C Trt (604) 681-01 1 1 Fax: (604)68141)41 

EMJ Data Systems Ltd. 

lOii, Gtirlph, OnlNIH6N> 

Tit 1519)837-2441 Fax: (5/9) 8381914 

Antniuii.il divci iliuiof of computers, wiftwarc, cumpuiei- 

refated h,ndw.vve, and peripherals. 

BrmiAeffiut: 

RiehnuMtlB.C. '/H; f6(M) 270-9324 Fax:<604)270-7834 
Calgan. .him. Tel: (403) 230-5343 Far 1403)250-5373 
Redfani, B.S. Trl: (902-835-1621 Fax: (902)635-9/27 
St. Ui, mil, (hit. /H. (5/4 ) 745-4500 Fax:l5l4l 743-2886 
Winnipeg. Man. TA (204) 949-0053 Fax: I204i 949-0063 


EMPAC Computer Corp. 

168 Knnard f-’twwi), .flenC/tafft, Ottr. I3R 9T9 
Trl: 1905) 940-3618) Fm. (905) 94f* 3604 
EMPAC is a national distributor and mantiiacturcr of 
computer s\ stems and peripherals. EMPAC’s head office 
Is located in Markham, Ontario with regional uRIcc ill 
Vancouver and Montreal EMPAC distributes brand name 
computer produrcs from a sarien- of harchearc manufac- 
turers. The product line-up includes: ACER, AZURA and 
E,MPAC sv-siems, Mcgalniage, Goldstar and Samsung 
monitors, notebooks from Megalmagc and GVC, hard 
disk drisx-s from Maxtor and Samsung, mainboards from 
Gigj-Bvie, GVC modems, Guidsiar CD-ROMs, .American 
Pmver Conversion ItPS. Panasnic. floppy devices, video 
boards, etc, EMPAC speciallrcs in olfcring br.vnd name 
quality at aggressive pricing siippurlc-d by an execlleiit 
responsive senicc department. 

Branrh OJfter: 

Mantrral. Qitrixe Trl: (514) 345-91X10 Fax:(514)345-8551 
Vanrauvte.B.C Trl: 1604) 821-0177 Fax:l604)S2l-0277 

EPROM Computer Systems 

705 Aliddltfirld Read, L'nil tOl, Seatbomugb, Oat. A// 1 '5445 
■/H.- (4/6) 321-1336 Fax: 14)6) 32)-IS31 

erals. Alst> specializing in multimedia CD-ROMs, sound 
rarris and CD lilies. 

EPSON Canada Ltd. 

550MeNiehalAvr.. WiUawdalr, Onl.\12H2£l 
Trl:l4l6)498-9935 Fax.- (416)498-4574 
A wholivowned subsidiary <if Epson America, which is a 
savice aflliiaic of Seiko Epson Corporation, a global 
manufattiirer uf cuinpuiers. printers, ruhuiics, LCDs. 

line of prituer piodiicis pnnide complete imaging sulii- 
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itig producis company specializing in Ihc clisrribiition of 
dot niainx, laser and ink jci prinii-rs. scanners, and per- 
sonal computers and notebooks. 

Evetek Computer 

»2^II■I^9S6, Gambit Hil. KirhmmH B.C. Vr5V2KJ 

TtL 16041 27^008 Fax: («W) 273S82Q 

Thf company monufatium pmaaal ramptilcn and disinbuin 

PC pfripbtriits. 

Brunch offer: 

Calgary: TrL (403) 230-3633 Fax: (403) 230-1360 
Exide Electronics Canada Inc. 
JSOCnrfrspiiraOR., Onl. M9\\’3X9 
Tet 1416) 79843112 Fax: (416) 798-0062 
ToUFm: 1-800^61-9166 

The Exide Dccironics PoM-ernarc Prestige I! PSs from fiSO- 
to 6000 VA protide network power nunagemeni with I'PS 
hardware, specialized software, network connectivity tools, 

and worldwide sertice and supporL 


BStech Computer Ltd. 


Mi (/ 3731 Mnrfield Platt, Pichmand B.C- T6V2C9 

feiwJoS5v.«SS6 Fax: (604) 279-9787 
jS^iT farJfehOcoinpucoH.eam 


£i£stt ibiiior orhigh-perrormance computers, computer 
parts, multimedia products, top-qualitv screen filters. 
Specialized in leading edge technology including pro- 
fessional video production sutions, high end servers and 
communication systems like [nternetClateways Tor LAN, 
A'VV'W servers, fax servers. 

Branch offer 

AOteta Tti: 1403) 291-335 1 Fa.x: (403) 291-3319 

£-maiL fastech_ab@fOTnpucQn.com 


Focus Electronics (CANADA) Inc. 

6145 - 4471 \'o. 6 Road, Richmond, B.C, V6V I P8 

Tti- (604) 273-8086 Fax: (604) 273-3488 

Distributor of Quality product from keyboard, hard drive, 

case, motherBoard. CID-ROM, monitor, modem, video 

card. (IPU 8c memory. Brand: Intel, Focus. NMB, Western 

Digital, Seagate. Fujitsu, Mtusumi, L'nikey, Omntkey, Acer. 

Cardinal. 

Fujitsu Canada Inc. 

2800Maih/son Blvd. Easl, Afutuaugn, OnL 1.4W4X3 
Tti: (903) 602-5454 Fax: (9031602-3437 

Fujitsu Canada markets computer peripherals includ- 
ing document imaging scanners, dot matrix and laser 
printers, hard disks, 3.5-inch MO drives, floppy drives, 
and keyboards. 

GATES/ARROW Distributing 

(093 M'nrT>idtDni r. A/isjuieitgo, Orit. /_5T IAI4 
CMTEs .\KK(IW Distributing is a Canadian distribiiiur 
of Bn Cl . II orr^ter and midrange computer products and 
jseriplit'i.ilv. upenidiin systems and networking. 

GB Micro Electronics Inc. 

5373 Ch. SI. Franyais, St-I-nurcnl, QC H4S ;Vi’6 
■/il: (314) 333-7373 Fax: (514)334-7707 
ToUFm: (800) 361-2368 

G.B. Micro is the leading Canadian distributor of memory 
products for PCs, Apple computers and laser printers. The 
coinpajty also oOers memorv products in reuiil packaging 
for resale by computer retailers. GB Micro also distributes 
modems from GVC and Supra: CPL' accelerators for .Macs 
and Power Macs, docking bars for PowerBook Duos atid 
the NUpowr^'* PowerPC processor upgrade for the 
PovverRook 500 from Newer Technology: 486 and Pentium 
processor board from Orange Stieruto run DOS.'Windowv 


AmdowsM or OS/2 atid MarSysiem 7 simiilt.'ineously on 
any NuBus or PCI based Mac or Power Mar: mitldmedia 
kits and accelcmiors and graphic.! acceleraiors from Dia- 
mond Multimedia; serial and parallel ports and MitIti-l/O 
cards Irom Uiv-a Computer. 

BranrA Offer: 

Totmilo, Oal TtL- (9031 672-6767 Fax: (903) 672-6788 
ToU Frrr: (800) 461-6337 

Irmmaun; SC.' Tib 1604) 733-9443 Fax: (604) 730-9806 
Tidl Fm: (800) 303-3222 
General Datacomm Ltd. 

I>\M08.2253 Sheppard AuelCasI, mUawdalr. Onl. ,\I2J4}T 
M (416) 493-3100Fax: (416) 499-0248 
A provider of information nerworks wortriwkle. 

Genicom Canada Inc. 

lOOComToerre Valley Omir Ecu! ThomhiaOnl., UT7RI 
rri (905iSS2-2500 Fax.- 1905) 882-7388 
A printer manufarttirer. wliosc lines inclitde; dot tnairix. 
shutdc matrix, higlt-speed batid printers and laser tech- 
nology, as well as integrated connectivity solutiotis for 

Gentek Marketing Inc. 

20 Darner: Court, BldpG, Concord, Onl. 1.4K4I.4 
Tel (903 ) 738-9300 Fax: (903) 738-3363 
The Canadian office for GVC brand pnxiitcLs, 

GHM Computer Accessories 

63Siherslar Blvd.. Unil C-ll Senrbamugh Onl. AfiV*5A'5 
Tel: (416) 299-3369 Fax: (4161 299-3683 
Globelle Corporation 
3101, Orbitor Drrvt Mississaupp, Oit /.4W4V1 
Toll-free: IHOO! 463-1616 Fax: (903) 6294331 

ucts 10 more titan 7,500 resellers across Canada. 

Branch Offices: 

Rsrhmond, BC Teb (604) 273-1153 Fax: (604) 273-0629 
Donmi, Of. rebl314l63l-l6S6 Fax: (314) 631-7198 
Winnipri!. MB Teb (2041 9398730 Fax- (2041 234-7832 

GMS Datalink International Corp. 

*102 342F.aslKenl.\ur.. Vanraicvcr B.C \3X4X6 
Teb (604 1 327-4333 Fax- (604) 327-2600 
Toll-free 1-800-7304848 

Av-ahte-added distributor specializing in mitiilmedia prod- 
ucts and service, Canada-wide. Assembtew citsiom multi- 
media u|tgrade kits for resellers and mass merchatits. ' 
Brands: 

mSI. STA8PRF.S3. MTECH. MEDIATHIX. VIRTLAI. I/O. 
TKIFVIDKO. VALUK .\lt:itl.\. COMty. lW7Hr.il.. lA.VMH.I, 
TT8TU.-111-AI:H. MIRO. I.ViS.JBI.. PAMSOXIC. PIOSFER. 
REUSYS. HOSi: COMPRO. IBM MCl.l'IMKOl.h. lASPRM.iTi:. 
i.isKRii.m: CHi.vav. PM.ST/tu.vTcy .’iuti.iiiiTii. Hmcm. 

(XT.S.V. m. UTCAS ARTS. IIBMT Bf.Mt mik mRXbJb PRO 
CD, ElECrROXIC AR'fS. OPIKM IXATA. rOHOl- fJfJUlA. 1777- 
Gl.V, .AIJECRO. MISnSCAPt: MRDIA OKPOTl .v;iCR01>AGC't 
rSTERPLAY. BROUFRRC.SD, POX. CTE. MICROSOn. 
MlCmtmKCM. MERTi: L'.S. aim I.VmUMmiA. phujpsstw 
M aiiA..\sosi%. CASIO, mux p.tnw.iii.sfl, amriRm 

Richmond Hi/bOnl. Tet (9051771-1 188 Fax: (903)771-1 131 
ToUFm 1-800-361-3234 


Golden Dragon Systems 

3330 MePJicoil Avenue, Scaiborou^, Ont, MIV2I.2 
Tel:(4l6l297-I202 Fax: (4161 734-2240 
Golden Dragon Systems is a leading computer system 
products distribttiur you can depend on. if reliability and 

the best products vviih superior quality and performance. 
Their worldwide connections witli maniifacliirers 


ihruughoiii Canada, CS.A, and Asia, allow them to search 
for tile best products to fit your computing demand 
Bwnch Offers: 

Ottnum, Qui. Ttd- (6l3l 7390773 Fax: (6131 7390293 
Rirhmnd.B.C Teb l604i27S-ll8l Fax (604) 278-1137 

Group 1 Software 

7IOI)orvall3nve, .SuilrSlS, Oakville. On!. L6A' JI7 
Teb (903) 844-7273 

-A dev eloper of mail management and marketing software. 

Hall-Mark Computer Products 

SS.SuperiorBaiTlrvTi’d. MissBsauga. Oal. I.3T21.I 
Tet (800) 668-7082 Fax: (903) 793-3844 
A Ctinada-tvide open svstems and computer producis dis- 
trihiuoi*. llaUtdark carries leading computer platforms 
such .as [li)4t^ Equipment, Hewlett-Packard and Data 
General, as well as masssKirage, networking communica- 
tions and peripheral prodttets. 


Hewitt Rand Corp. 

160 Admiral Bhd., Aftucueiign, Oal. L5T2S6 
Teb(903l 703-96(10 Fax (903)793-1900 
An iiitcmaiionai manufaciurer/disiribuior of high-qual- 
ity PC comptiiers, monitors and peripherals sold only 
through dealers- not direct. Leasing is available. 

Braiith offer 

Richmond. B.C Tel: {60412764(271 Fax(604l27l>OIS7 

Hewlett-Packard Canada Ltd. 

5130Speclrum iiby. Aiosu.tmtga, Om. I.4\V3GI 
Tel- (9051 206-4723 Fax (903) 2064 739 
ToUFire: (8001 387-3867 

A mantifaciurer of 12.01)0 products including wurksia- 
lions; multi-user comptiieis; PCs; periphentis; calculators: 
medical moniloring diagnostic and imaging systems. 

Hitachi (Canadian) Ltd. 

6740 Compobello Rd., Mississauga, Ont. L3\' 2L3 

Teb (905) 8264100 Fax: (905) 826-8818 

The contpanv provides wiles to a range of products 

manufactured by its Tokyo-based parent company. 

Hitachi, Ltd. Products include colour monitors, hard 

disks, optical disks, optical libraries, CD ROMs and semi- 

conduclnr/iniegraled circuits. 

Hyuen Canadian Enterprises Ltd. 

240-1 1 ISI Hridgrpon Road. Richmond. B.C. V6X IT2 
Teb (604)2798818 Fax: (604) 278-3089 

A manufaciurer/disiribuior of floppy disks. Carries boih 
.3.5-iuch and 5.25-inch diskettes, high clip products fur 
duplication use, and .ANSI products either in bulk packs 
or in boxes of 10. 

IBM Canada Ltd. 

36011 Slcelcs .Aur. E. ,\laiiiham, Ont. 1.3R 92-7 
Teb (800) IBM-4y0C 

fBM provides hardware from PCs to m.-iintrames; soft- 
ware from operating svstems to appliralion solutions. 


Impaq Technology Inc. 

3986 Eos! Boulevard, Vancouver, B.C \hsM 3V4 
Tel: (604)261-1800 Fax: (6041 263-9201 
Toll-Fm: 1-800^63-9272 

Disiribtuor of notebook Ki’s, notebook and desktop per- 
iplterak and software. Im|xtq serves all oflbnadavviih toll- 
free phone service and next day delivery on request. Hard- 
ware line includes Pentium and 48GDX4-10n Notebook 
PCs, PC.MCIA and parallel port add-ons (universal keyv 
pads, CDJfOM. seamier, lape backup, hard drives, floppy 
drives, SC-ivI and network adaptors). Multimedia Video. 
.Audio Civpiure, Networking, Printer Sharing, CPU Slvar- 
ing, Fax/Modems and Voice/Fax switches. 
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(mpulse Computer Corporation 

27<IOAr^‘!in Rnnii, Mnymntigri. OjU. MV MV 

7Hr |W5) 

lmpiib*t' C4)mi>i»cr ( jitpor.ilion is a Caiudiiiii^ased. \-jUur- 

iidrtciltcclmoliig) nijimfai-iun r.il spi-riaii/es in ihc ljuiki 
1(1 (inii-r mamiracturing of nijichiiok conipincra. impiikr 
injrkcis a compleici laiigt- uf porialilu ciinipuirr^ under 
ihc Impul«- Brand and ihc POMliRl-ITt.. CompiiBnok. 
and RKPl.^ pujclnci lamiliii.. Njiicinal dictrihuiidn is pro 
lided ihniugh KMJ Daia S\'Mcrn!) Licl. and Supcrconi. 


Ingram Micro Inc. (Canada) 

22(1 fiiiimr Dmr. ilriton, (hil. MVL2'/J 
Tei-lWSiWWH Fix^lWSiT-K^IIKI 


liinariian inicrocompiiier di^ii'lliMIcir dial markets and 
disirilmusi more that Id.OdO pnidiicu from more diaii 450 
of tile uiiildV Top harduTirc iiiJtmraeiurers and sofosare 
puiilislicis. Ingram Minii Inr. (Ciaiuida) Ua suhddian-ot 
Ingnnn Mien' Inc- 
hianrh vjjtm: 

■ ■ TrLlfI-tl33-l-’i7SS Fa.\:l}13) 234-2173 

Tfl:thl3i22S-22SC, Fax:i6l2i22S-23S7 
W (4031 285-632; Fa.\:l-I(>2i 283-6 1 78 
W; (MVl 276-833/ fn.r (60412768359 


XhiiltTnl, QC- 
Ol/mim, Onl. 

RiifuHnN't, B. 


Internet Gateway 

Trt: iMHl 6S-I-6088 

U;-/i ide; I'lKngntf.ir.fn 

\ online iiiternei seiaiie piosidrr. 


IPC Personal Computers 
{3D /W/croeo/npufers) 

2506(rrhnsrJld. Ui MnMwm. OW. L3R IBS 
W.-(W5) 4798822 f(7i.-(9(;5j479.7688 
HD Mifrii U rratiiiingib IP(i Pticumjiaiibk-s nimiing leiiii 
Inlel 4kli and Pendnm pioees'jirs incEuding nniiiiinedij 
inodeLs iddi Wliidinvs 93. All mulliniediii sisiems iiictude 
quad-speed c:i>-ROM (Tiishibn), sound lardi, 14.4kbp« 
s-oicc fae m(xieiiis, niid a eolk-cuon of Micrtisofi sofovare. 
.-Ml Pendnm sssn-ms iiieimie Pill bus u-iih snindard lEkhii 
ISA slots. The spiiems are \oiel certified andliase passed 
the Microioit Hai-du-jreCompubiliinest for VMncl(Ws95. 

Jaba Systems Inc. 

BUSMMCnx. MnMnm. Onl. L3H 97'5 
Vet- ( W;5)^77-63S5 Faiiim, 477-689; 

Jaba m.inulaeliires and disinliutes comptiier svstems, 

Kao Infosystems Canada Inc. 

lODhlitkDr.. HO. lion -11. .^m/ninr, (Jnl. K7S2II2 
Ttl: l613) 622-7901 Fiai: (613) 623-28.36 

■A pms-ldcr of global solTu-jic nuiiufacturiiig jiid dislii- 
budon soUitloiis Including (ID-KO.M and diskt-tie dupli- 
racion r.ipabilllies. 

H'linrii otflrri: 

.tioionn/gn. Out.: Trt (4161 8(81-839(1 Fax: (4161 89(38393 
innrimwr. B.C.; TO: (604) 43;-9599;-/ie. (6041421-9330 
KMi Electronics Inc. 

7170 Wfiiilfii .diir., Cnit 5, Maihhaia, Oal. I.3R 3.\18 
m.-(9(J5) 9469333 f«;3) «46-«535 

A njiioual disti'ihtitur ol'conipLiIer niemones and (IPl's. 

Kodak Canada Inc. 

35(8)fii!;in(«i.4iif. ill-j/, Timmlo. Onl. .M6.\; ;i’3 
IN: (4161 766.8233 Fax: (416 ) 761-4409 
M.-uiiifactnrcr of pitoiogr.iphic products and supplier ol' 
traditional luld cijgital imaging piodiicls and sc-reict-s fell' 
(onsumer. professional, business, motion pituire/relcsi- 
sioii and healtli care applications. 

Landmark Computer Exhibitions. Inc. 


14FJr(B'( OfsefnI. Ho/lanri I.aniling. Onl. I.9S 18.7 
TO- (mn 265-7f).8; VW.v Ixirki 1903) 83332/0 

Hsisting Smidiwesiem Ontario's largest combined trade 
& (Xinsutnci conipuiei exliibition. 

Lapro Marketing 

5;6377; /nccmbi Rna8. RirhmonB B.C. V6r2.tf5 
TrI: (664) 244-77'« Fax: (6041 244-7796 
.\ distributor of computer svsteins. Sceptre niuiulors, 
kesbuitrds, multimedia cases. M’iiiMmise and Sounds 
miteliooks. laipro also carries ftiUmving products: KMK 
cases, Kscr cases, Creatise Labs, A4, Trident. Cirrus 
Logic. Rainhotv sofisvarc, Svsean keybo.srd. Kanrieli, 
Prnxrcl. Lapro, Sbullle. CIUAfiSTK. Ossan, Fujitsu. 
Western Digital, Samsung. NKfl. Oki. livtitidai, etc 

LCH Resources Inc. 

89 - 12311 CTr3luvK3>( Plate. /bWjMUMtt B.C. 

VW: (604) 27841708 Fax: (604) 27S-0305 

ciisL-5. .speakers, keyboards etc. 

Lexmark Canada Inc. 

l60Rtmli:inlC(.. ,\(ni*liam, Onl. UllOiZ 
Tel: (903) 477-2211 Fax: (903) 477-2922 
TollFire: (8(81) 663-7662 

la-xmai'k's ne^'ork laser printers, the Optra series, lea- 
lure .MaikXTsion. an Iniplcnicniatiun of die Nenrorking 
Piinting.Alliaiiee Protocol (MP.-kP) for hi-direcdonal t-oni- 

LG Electronics Canada, Inc. 

729J Parifif Cinle. .Mivniangri, {)ii(. f, 57' 244 
TO- (905) 67(30630 Fa.x: (905) 6762379 
A nianufaeturei- of compiler pruducLs, including multi- 
media munitiin, fax machines and CD-ROMs. 

Logitech Canada, Inc. 

3025 OiUlorIK W8g. 6, Sle2(HL ,\f)(uvwfNgn, Onl. /.4U'4)'5 
TO- (905) 629-2006 

;\ manufacturer .snd distributor of conipiiier 
peripherals. 

Lonson Group 

83-35;; lifting llirt, Rirlimand B.C. t'6r;ir; 

TO, (6041 272-4668 Fax: 1604) 272-7989 
A iiaiinnal tiisiribiitnrof bigh quality niolliei-liotiidii, add 
on cards and compuiei- ss-siems. 

Mackie Enterprises Ltd. 

8180-/2868 Clarhe Pfme. Rirbmonil. B.C V'6r2/;; 

Tel: l804l 2763586 Fax: (604)270-2289 
A distributor iifmoliimedia speakers. Focus kes boards, 
UNtKEY kesiioards, Sejin keyboards cases, JAB.A power 
supplies, monitors U111AB3TE motherboards. Ext SCSI 
case & SCSI TDK FID renios-abic rack and accessories 

Macom Canada Inc. 

5(8}.Milen Rinift. l’ni( 7. .Matitbam. Onl. I.2R 3/13 
VH- (905) 479-0220 Fax: (903i 479-1774 
FAlail: atacoiaSifKiUne.roia 

MacomCjttiad.ilnc.awholeselle: dealer wiili "MA('.OM ' 
color tiionitor direct from our facion- in Cliiiia with a 
sx-n- compeiilive piice. OEM orders are also w-e!conie. 


Markham Computer Corp, 

201 Whiiehall Oiivr. Almftftiiw. Out- I3H 9) ‘3 
rel:m3l 473-3100 Fax: (905) 475.8955 
.A national distributor ufh.ardwaie and software, pro- 
sidiug value .idiied solutions for more than 14 (ears. A 


books, muliiinedia, mass storage, eimdatioii pnidncis 
llranrli ojjire: 

Kchmmd. H.C. Tel 1604) 273-91 14 Tut, (6()4) 273-9/42 

Matrox Graphics Inc. 

1023 81. Regis Bh il-Ikm-al, Qtte. H9P2r4 

TrI: (5/4) 685-2670 Fax: l3l4i 685-2853 

.■V graphics chip designer and boaid inanufarnirer. 

Matsushita Electric of Canada (Panasonic) 

577().4iii6;>t;)i:, Ali.iu'tiniigfi, Onl. l.4\y2T2 
TeL- (903) 228-2320 l-ax: 1903) 238-2417 

A distributor of cuniptuer pniducis, peripherals and ac- 
cessories stiitable fin p-rsonal. honu'/ofFice, liusiiu-ss. 
corpoi-aic or gris-ement use-. 

Calffin.^L.i VH: (403) 295-3/ 72 TOc: (4(33) 2965493 
Hklmoml. B.C,: Tel: (60/1 278-3222 Fax: (6041 272-6198 
/■loalreal. (/nr.. TeL- (314) 623-3302 Fa-x: (3l4l 623-1086 

Maxell Canada 

III StaJlm Dr.. Omranl. Onl. I.4K2R2 
'lei: (905) 6698107 Fax: (6694?;(8? 

Maxell Canada is the Canadian branch of Maxell. Prod- 
uces handled include datti cartridges, diskettes, optical 
disks, CDRand Sy quest rompaiible cartridges as we)] as 
acressories, audio and rideu tape and batteries, 
ffrnneft ojjires: 

.\knlmil. Qiie.: Tel: (5/4) 4438271 /-bx: (5/4) 421-1930 
Vaneoiiver. B.C. Tel: (6041 4397798 Fax: (604) 439.70/7 
McKinnon Micro Distributing 
»l70l28l3lUmtePlarr. Riibmnul. Bf.'V.VV2W« 
Tel:l604)270-99I7 Fiix- (6(W) 27999/4 
MrKinnon Micisi distributes a wide range of MiilUmi-dia 
products and Swienis including, ilie award w-iuning .Aus- 
tin desktop and notebook line, the designer Tagar desk- 
top line and the \tilue priced MMU line. Monitors from 
TVM, Tatung and .-\ri Media. Ilarii Drhes from Wesient 
Digital, Quantiun and Conner. Tape Biu-k up from Tear 
and Colorado, Craphits .Adapters fnim .ATI. Diainnnd. 
Oeick jiidjaliin. .Mntlierbuards bs Ititei and (Vciek, Fax 
Modem from Apache Micro Pcripliei-ai. fiscs from Ibi- 
mier aiid Dciicu. flD-ROM Drives fniiii P'aiiasoiiiL-..Azicch. 
Ociek. NEC, lliiaehi Saimi, Torisan and Fiinnl. Sound 
Cards from Enstiniq - {Soiindst-apc W, T), Muliiwavx- (n- 
iiov-jiioii, Hravii. and Cri-.tib-r Ijhs. Spe-akeis and Micro- 
phones l>y Jusiei- anti Spaceleeh, Joysticks [roiii Suncom. 
Qlionix, and Quirksliot. Kevlioai-ds a)i(l .Mouse Ironi 
Qtrunix, .Sejin, NMB and Logitech, 

Mentek Systems Corp. 

8337 .Main Sinri. Vancouiter/i.C. V3X 23(3 
Tel: 1604) 3218322 

A naduiuiJ distributor ol'm-iwoi king [irodurts. rompiiici 
-svstems, CPL's, mother buai-ds. key boards and eases. .Also 

Merisel Canada 

20(IRan.«in Dnve, Embicobr, Onl. ,\;9tl' 3T9 
TrI: (416) 2497012 Fax: (416) 240-2605 
A distributor of computer pioduets. disiribiMing inure 
titan 13,01)0 products from 230 hardware and solivsare 
publishcrx to more than M.OOO Canadian i-esc-llers. 
Brniirh njfirrv 

8(. fauiirii). Qf.'. Tel: (514) 743-1693 Fax: (314) 743-1726 
Rirhmond. BC TO- (604) 272-2443 Fa.x: 16041 273-1 1 13 

MIcrografx 

3242 llirj-8ixml.\w.. RuRmglaii, Onl. I.7.\l 2T4 
TeL- (905) 132-664 ! Fax: (903 ) 332-8/23 
.A national developer ol graphics tippliradons software 
pniducis. which it markets miiionwitlt-. 
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MIDAS Technology Inc. 

S77IJnriiml}\ RirlmoHrl. B.C. y6\'2l.9 

TrI: irifHi 27ti-2Hltl) /’hr (mi 276-2H62 
A conipiiicr di5ii-ibiiii>r of Cliainiech miitliprboarri. BTC 
Winding HS kc; Im.ird', cjm-s. V)imcl rjrcU, (:1>-R<)M. VkiA 
caret. Excliniier disiribuiui in MV^Icrii (Ijiiada. 

Mindflight Technology Inc. 

Bmnirfnn /fond. 2iiil Kmi. Vamiami H.C. I) 7 
TrI: IhlMI 2VMI65 l-tix.- (6IMi 29-I-1 3IJI 
MindnighiTcchiiulop piudiiro ponaWc-djia |iro(inri> 
that conned lo idilic-r an IR.\I parallel pint or a SCSI 

Minitronlcs Office Automation 

11(1-33211 Jficomitt flnrtrf. Hlehmtiiil, B.C. 

TrI: (AM) 27/I-II7S3 Tm: iSIHl 278.11769 
Atiilioii/itl tlicliibiilor .ind senire centre foi PaimMinir 
iuid Sharp prmiurls. Their netv prndiicis incliiik- the lim 
ftiil sire iniemaJ CD-ROM color (TFT) notebook. 


MIT Computer Supplies Co. Ltd., 

lOUhMt Ceurt 1-2. .IMnWiom, Om. I.IRD.Mf 
rrLimi946Jim /•hi. fWJiMA-S/JS 
TiJITirr: l■SII0-796■522i 

link sifr: hU/i://usj-iu.»iifmirirk.roiK 

A national diciribiiloi' of crrinpiiter mnliiinedia Prod- 
ucis and Areescorievcompiiter cables. Diiia Snitchs. 
Brand name include MICRpI.ACK. .A-i Tech. (Scanner. 
Diginrer) eir. 

Mitsubishi Electric Sales Canada Inc. 

InfurmfllinN Trrhuolufpr^ Cm’lfl 
■1299 Hill . tvr. iMmM/m, (Ini. 1.311 ()J3 
■lrl:l9ll3H 73-772K 

Mitsubishi is distributing cuslH'rfectisv high-rcsoluiUtn 
ittonliors frotn l.r to 42 inches. 

Motion Works Corp. 

I02() Mainland .Si.. Suite ISO. \anrnuser. B.C, \’6BaT4 
Tel; (I>(I41 l)S:>-9S7ri Fax: (I>1I4| liP:V6l(« 

A develojicr and distribritur ul CD-RUM tides, digital in* 
formation and a fainih' of applications and authoring ttKtIs 
to create Inieraciise iniihmedia lor business coinnttittica- 
tion. education and consumer enicrtaininent. 

Motorola Information Systems Group 

■IIXI .Untlir^ini Blvfl. U'rsi. .Vhat/tsrnign. Onl. I.3R 3.\tl 
TrI: rW5) 307-72UI) Tax: (905) 5117-7231 
Motonila Iiironntitiint Systems Crotip sells a broad range 
of cuminnnicttiions products lire commercial. SOHU 

prodnr Is include tiial niodeins. featuring 2H.8 data/fax 
motleiiis; P(lMCl.-\ and cellular mudems. ISDN ceniii* 
iinl adapters, frame rclas access deeices. ruuters and 

MultiMedia Effects Inc. 

-in It'vn/ofrf /Triie, Suilr lf>6. .\'nifli >iir*, Onl. .VI ?C IJ5 
TrI: HI6I ■H-l-2321 Fax: (-f/Ai -/•Z+MAS 
TnU-Fm: (««?) 367-3054 

.A national sales, marketing, and salue-.idded distribti- 
ttir of hlgh'iH-rformance optical storage systems frnin 
Pinn.ttic Micro, the world leader in optiral storage tech- 
nologv'. Optical sior.rge systems include the #l Selling 
RflD-lPOfi recocilable {ID sysietn and MO driscs rang- 
ing from the Portable 2S(V-MB Tahoe to the li Terabyte 
Uranri Teton optical library sssicm. Optical solutions for 
(ID mastering/ pretnaslering. desktop yitrblishiiig, 

roinmerrtal multimedia, (tall toll free at l-BOn-SOT-.SOn-l. 


Multimedia Solutlorrs Inc. 

I lain Hill, 2.(d.SV. ,Vli: f.'n/gmy. 1211 (M7 

TrI: 14113) 233-9411 Fax: I4l)3i 233-7757 
Miiliimeriia Solutions Inr. nffers mam produci.s and ser- 
vices mchiriing udlwtire deselopmeni. pieniasiering <;D- 
RO.M, encoding analtig to IS(J riigiul siileo rortiiau (e.g. 
MPEO. JPE(I. AVIi. nensoiking digital ridco over LANs 
anil W.ANs. civ.iling interttfiive mnliiinedia prev-m.iiions 
fill iiiliirmatioii and training kiosks, assivll as atelliiigand 
siipponiiigas-ariets <if innhinieclia h.inhs-arr piiKlncls. 
National Computer Products 
16636- 1 l7lhAwiur. tjlmmilna. .\II T5,\I ?U ’ 

Ilk 1 103) ■I54-74I4I Fax: I4ll3i 455-5439 
TM/'wSui-ifaodi 661-6959 

NCP haslreen disiribiicitrg business computer solvit ions to 


sirlnliiim.counecihity.fnixsufns-.ue.iud ihegeneitil lom- 
pniing nuu'ket. 

Uiiniih ajjim: 

.llisi/iimig.,, 0„l. TrL-l9(l5i625-l)l25 Fax: 1905) 625-4SS5 
Imi.ninin; fi.r,. TrL- (61141 25334UII Fax 119141 253-4249 
(hleiin, .4fi. FrL- 1403) 262-7270 Fax: i403) 455-5439 

NEBS Business Forms Ltd. 

3 30 F.tntDioii C.i: . .Uiillariri. Onl. 1.4R aib 

Trk: 17(15) 52M233 Fax: (705) 52M570 

The enmpanv selves Canada naiioiusicle, snpphing Inisi. 

Tiess fomis and other printed and related piudiiets fur 

NEC Technologies Canada 

3el: (905 ) 795-360(1 Fax: (905/ 795-35S3 
NEC is a premier computer h.iidts-arc’ ntantifaclttrer. 
NEC ntanuraciurc-s Versa notebook computers. 
Mnitisvnc Monitors. .Mttliispin CD-ROM readers, 
Potvetmaie desktops. Image desktops anil Reads Multi- 
media sssiems. NEC also niaiiufaciures RISC scivx-r.s and 
uorkstaiioits for Windows NT, 

Nextech 

1450 Ijxlrslar llaail. L'llil I, Ihm'nunnr. Onl. ,\(3J Sf.'Z 
7W; f4/6l 638-0060 Email: iiexlrrli9iHlnloj(.rom 
Ncsiefh is the (.anadian Represeniafivc for PIICEON. 
a leading supplier of memory upgrades and cellular 
reaih PC.MCIA inoilenis, .An experienerl Matiiil'.irtinvis' 
Keiiresent.nive fttr PC harriw-.ire and soliwarc tntli a his- 

offers sales and marketing support to disii ilnnors- 


NMB Precision Inc. 

370 Bntannia Ril. E. Ctii/»5, .Vhciitwiign, Onl. 1,4/. 1X9 

TrI: (9(15 1 »W.()57() Fa.x: 1905) 8911-9279 

NMB multimedia compiiicr kcvlxi.trd inaniiraeiiirer. 

Viiiirimiief TrI: (AM) 991611889 Fax: 1604) 99041899 
.\lonlnvl Trl:l5Hl 368-99113 Fax:l5l4, 368-99116 


Novell Canada Ltd. 

311X18164^1 -Air. K .Xlaiklirim. Out. L3R 8T3 
Til: 1905) 94162670 Fax: I9ll5i 94162688 
.An iuforntation svsicms sotiware coiiipaiis and devel- 
oper of network servires. sperialired and general pur- 
pose operating svsiem protUicts. .uid appliraiion pro- 
gi.unming tools for tise within multi-tendor network 
comptniiig ensAronmenis. 

Okidata 

2735 .VhirtnmiBhsO: . .Uoimmign. Onl. /.411'4.1M 
'ni-(9U5)233-425it l-ax (905,238-1421 
Tiillfixn l■llnn-l•54■32H2 


Okidata mnniifai iincs .i full line ol iiriniers and plain 
|ijper fax machines. Foi niggrti diii ni.iirix. Full rnhmr 
ink jet .iiid laser qiuiHty I.ED jiage primer, or latsimile 
the answer is Okidata. 


Ongoing Results Ltd. 

X.S-l 17 Riiifftixxnl Dr., .Sloufji'illr. Onl. l.4.-\ 8C:i 
'Irl: t'l05, 642-35181 Fax: 1905 1 642-3545 


Ongoing Rt-sults, ,i {(.mjiliaii disirihiitor ol diseoimi I’C 
yofiwarc, CD-Kom's and ccnnpiuer bnttks, sprcialires In 
the sales of receinh liiseoniinned popular PC sollw-.ire 
Jiarkages .mil computer Ixioks ,« huge disrounts. Tlie 
companv focuses on btisineas applications, programming 
langli.iges, datalxise (tioducls. and intciliei .mil network 
related topic s, 

Oracle Corp. Canada Inc. 


II86II0 .Miillirwn Bniiinmil U; .Moiorntga, Onl. I.5R 3F4 
TrI: 1905) 89(68118) Fa.x: 1 905i 89(61207 
■A softsejie thvelopor speci.ili/hig in trans data sharing: 
liwiLs for CASE, appliraiion development and ofitce an- 
lomaiioitt anil applicanon packages loi accininiing, hu- 
man resources and manufariiiring. 


Orchestra MultlSyslems Canada Inc. 

4444 EaKgntr Pnikuxl-r, I'nil 4, .Vhioiwagn, Onl. I.4iV4'T6 
Til:(905i A’5-77fi9fViv; ( W)5) 624-3834 

cards and inorieins. 

Pacific Foremost Tech. Corp. (Precision) 

8168 - 1 3982 Cambie Rua8. Rirltmoii'l B.C r&t'2A*2 
TrL- (604) 270-4455 Fn.x: I604i 27(64488 
Amaniifartuieianddisirilintoi ol comjsiiterinoiheriKkinls 
and .tdd-on cards. They also carta munitois. cases, power 
suppllis .lull peripliei-jis. 

Pacific Ram Distribution Corp. 

Sni(f 135 - 1 2830 Clariie Harr. Richman/ B.C. VAV2//A 
TrI: (6161 1 27941753 Fnx: I6I6I1 27941748 

tal. Epson. C',\'(l, Intel. Microsoft, HP. Brother, (ireaiive 
labs produris. This ate also a wstem house for largie 
Business liomputers bnlltling Pentium P(ll svstems viiih 


Pacific Royal Enterprises Ltd. 

383-13988 Cxiinliir Rotni. Richmniiit B.C- 
Trl: (60412798731 Fax ((814) 2798759 
Tall-Firr: 181865388212 

Pacific Roi .tl is exclusive (aivadian distributor oljetbook 
anti Smanhook notebook vomjnneis lot Reseller and 
Distributiou markets. Toils are available in volume, 
barcboiieoi asfnilv ronflgiircd mobile soliilinns for lulls 
liesklop replarement. NTiichook siihiiions include: Digi- 
tal Cameia, TD RDM. video conveners, MPl-d. and 
PCMCIA (moilem. cel. wireless fax Jk e-mail, network, 
CD-ROM. sciial.SCSI. sound, etc..). A Mobile (Vimpiiier 
specialists. Pacific Renal provides service and product 
knowledge lhai is luun.iicheri in the intiusirv. Bt using 
stanilarti RAM. PC.A CPL"s and a modular noiebuuk 
design, servire is faster and more cosi effec tive. 

Packard Bell Electronics 

/O’? Vi?.<ft(rf;i;, .Vhjioi/jiigB, OiK. I.5T l\V5 
TrI: (905 1 564-1122 Fnx (905 i 564-1 148 
Mamifaciiiiei of compleic lB.M-com|i.tlible Pt ,s for the 
.SOHO and higher ciluc.uiun nutrkets. 

Pal-Tec Marketing 

ll.SlSaiifiinl .S(., Wlnni/irg Man. R3E2/.9 
TrI: (2IHi 774-6051 Fax i204i 774-6045 
TnH-Frrr: l-«liHi(ir>.3l|i|.y, 

,A cUsirihucoi of muhimedi.i periplverals serving all ol 
Canada. Toll-free fax order desk can be re.iched at I- 
g(10-jtil-li01-l. 
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Paltech Solutions 

Bo) 4, 417, 53AimttS.K. Calgary. Alhtrla T7H 2F.7 
nL-(403l2i3-5646 Fax: (4031 2}5-5759 
Sale* agent IbrTrimex mai-keiing computer accessories; 
genius, perfect micro, and perfect link, A distributor of 
multimedia peripherals, Cl>-ROM software, computer 
svstems. components, and monitoia, 

PC Craft Inc. 

75 KonmilCm., VnilA, Mmhhaa, Onl. L3P.8TS 
mi905 H3S-SI77 Fax: (905) 475-2S93 
A distributor of ridco graphics cards, modenns. monitors, 
keyboards, notebooks and printers. 

PC DOCS Group International Inc. 

S5 Srandalt Road. SuiU 200, Tbraato, Onl MSB 2B3 
Ttl: (4161 4454823 Fax: (4161 445-6228 
PC DOC.S is a client/server eiuerjtrise document man- 
agement system providing instant access to files cner LANs 
and WANs. 

PC One Two Three Computer Corp. 

llOOBfgtn, ,5udt 100, S/. Laurtnl, Qiif., H4R I XI 

TtO 1514) 334-9340 Fax: (514) 334-7671 

Distributor of compupartner desktop systems, notebooks 

suchasCTX, Everex, Zenith. Brother printers, Panasonic 

products. 

SmnrA aj/ife: 

Qurite at). Qur.: Td: (4181 872-3492 Fax: (418) S72-I968 
Perfect Solution Multimedia Inc. 

10032 Son Fabto Awnue, Ei Cerrilo, CA U,S,A,94530 
TrI: (800) 995-6908 Fax: (510) 527-3823 
A publisher, manufacturer and distributor of CD software 
packages with over 240 multimedia titles on educational 
software and games. 

Peripheral Express Inc. 

VI5 (JtA.I:.. .yri;(r ;. .thirt'/MKf. (hil DRllHI 

m (905) 513-5777 Fax: 905) 513-5770 
A national distributor/wholesaler of monitors, floppy 
drives, keyboards .ind CD-ROM products. Also carries 
printers, motherboards, hard drives, and cases. 

Bichmmid. B.C. 'M- (604) 273-8281 Fax: (604) 273-8207 
Calgary.AB TiL (403) 250-8281 Fax: (403) 25(38325 
Markham. Oat. Tt4 (905) 513-5777 Fax: (905) 513-5770 
Si. l.aumi, QC Tfl(5l4l 956-1234 Fax: (514) 956-1099 
Ollnuia. OaL TrI: (613) 745-1888 
Perle Systems Ltd. 

60 Renfma Drivr, Markham. OnL L3RQEI 
TrL- (905) 4758885 Fax: (905) 475-8646 
Perle Systems Ltd, Isa manufacturer of communications 
and conncclmty products for IBM Midrange siatcms. 
Perle Systems .specialiaes in products that make it easy 
to connect a wide variety of PCs, displays, printers and 
other devices to iRM AS/40[) svstems. Perle supports 
connectivity via Twinax, ASCII, Token Ring, Ethernet 
and X.25. Perle latest product, the Perle 83S. is a Re- 
mote Access Server for Ethernet LAN access. 

Philips Electronics Ltd. 

601 Milner Avf., Srnriicraugh, Ont. MIB IMS 
Tel: (416) 754-6245 Fax: (416) 754-6235 
The company is the Interactive Technologies Division 
of Philips Electronics Ltd., a manufacturer of com purer 
munilors, CD-ROMs, CD recorders and Compact Disc 
Interactive (CD-I). 

Pinnacle Micro, Inc. 

l9Terhru>(agy.lrvine, Ci 92718, USA 
TiL (714) 789-3000 

Pinnacle Micro, a provider of optical storage systems for 
daia-intensive computing applications, is marketing the 


RCD-1000 recordable CD system. The alTordable CD-K 
system for both Mac and Wiiidiivvs includes easy-to-use 
CD authoring software and backup utility suitable for 
mastering CDs or archiving sensitive Information/ data. 
Drives range from 'iSOMB to 1TB. Optical storage solu- 
tions for desktop publishing, prepress, imaging, network- 
ing, digital audio/video, and commercial muitimedia 
are also available. 

Pioneer Electronic of Canada Inc. 

300 AUstale Farkiivt), Markham, Onl. I,3B 0F2 
W:(505) 946-7427 Fax: (905) 946-7417 
ToU-firr 1-800850-1703 

Pioneer of Canada disiribiiies and sells Pioneer CD-ROM 
dirves, miniwharges, single drive and 300 disc juke boxes; 
WOR.M and rewritable OMDD products. 

Powersoft Systems Ltd. 

103-14888 I04lk Aw., Surm, B.C VSR IM4 
TiL (604) 582-7488 Fax:(604)582-7399 
A developer and distributor of PowerPay, PowerPay is the 
ultimate payroll program liaving many options as well as 
power and ease of use. 


Progress Marketing Inc. 

l404i755 a,a)(M:i iiixid, (LihmMidll.C. V6\\ 1118 ~ 

Tel: (604) S2i-0066 Fax (604) 821-0110 
Toll-Fjtt: 1-8008186944 

cialiringin data storage media including disks, CD-R. data 
tape.*. MO, QIC and TDK's newiy developed PCMCIA 
mtxiems/acceNSories etc. Importer and distributor of ANSI 
& High clip grade generic dbkciics in all formats anti sizes. 
Alsu Canadian distributor and service centre for USA made 
GENESIS brand diskette/ CD duplication equipment. Vari- 
ous accessories are also available. 

Pro-data 

Unil 6, 854 Marion Si. Winnipeg, MA. R2J 0X4 
ToB-fm 1800-567-3274 TiL (203)231-0590 
.A diitrihiiloT of CVe, Fujitsu, Arer eamputee pradarli 

Promar Enterprises Company Ltd. 

2595 E 8lh Avenue. Vaneouver, B.C, V5M IW3 
r«: f6(W)2J/-57«S Fax 1604) 2518588 
A distributor of well designed computer eases, computer 
products and the largest slock of power supply in B.C. 

Protec Microsystems 

297 /jiiirofe. Poinle-Clairr, (fuei/ec. H9R 1A3 
TeLl5>4)630-5e32 Fax: (514)630-2987 
Proiec Microsystems, a leading Canadian manufacturer 
of networking products and peripheral sharing devices. 

Provincial Products 

3035 HttjfTTjon Way. Mississauga. Chi, 1.4X2B4 
ToU-Frre-.lSQO) 2678686 (905) 629-3737 

Fax:l800)665-I983, (905) 629-1982 
Provincial's Snappy, pockci-sized high-definiTion video 
grabber, plugs into the parallel port ofa PC or laptop. Users 
plug III a camcorder, TV, VCR. or any video input and click 
SNAP. The grabber capiuies any image in l/60ih ofa sec* 
und as high as I ofiOx 1 1 23 rrsolurion in 16.8 million colours. 
Pucka Computer Corp. 

50 Don Park Rd., L'nil 5,6 Makham. Onl. L3R IJ3 
'/H. (905) 940-9839 Fax: 1905) 940-6977 
•A Iiadonaj dlsu-iiiuior nf "VOUNC YEAR" computer cases 
(incliiiliiig miiltuiivclij cases) and power supplies. 

QDI Computer (Canada) 

75 Shields Cimrl, Vnit 4. Markham, (hi, I.3R 9T4 
TV: (90il 9*0-3827 Fax: (905) 940-9709 
id: (604)278-6789 Fax:(604)2788918 
A ntitiona] disiiAbutur computer products. 


QMS Canada Inc. 

26UOSkymarkAve. Sle. 5, Mississauga, Onl. L4W5B2 
TeL (905) 206-0848 (’ax: (905)206-0903 

QMSCanada provides rooiiocluomeULscr and colour high- 
end ihermaiwox LAN-ready printers. A 600x600dpi Dcsk- 
uip Colour l.iscr Printer and a Multi-Functional Device 
product arc highlighted at a reduced price. 

Quest Components Inc. 

795 Warden Ave,, Sraiiomugli. Chi., MIL 4C4 
Tel: (416) 7518888 Fax (416) 751-5637 
A riislribulor of computer hardware and peripherals. 

Radius Inc., Canada 

250 The FspUmade, Tomnlo, Onl. AI5A IJ2 
TiL (416) 777-9900 Fax (416)777-991 1 
The eompawdelivers extended syxtem performance and 
faster graplugUnd digital video to the piihlishing, graph- 
ks, video jira-dducaiion markets. 

RC Electronics Canada 

90 ,Walan CourL Unil 44, Maikham, Onlario UR 41,9 
TeLI905)4l58600 Fax: (905)4158603 
RC Electronics specializes in the repair and sales of tape 
back-up systems, including 1/4", 4mm, and 8mm drives. 
RCF, delher* service excellence while providing the high- 
est quality standards and quick turnaround. Advance ex- 
changes, technical support and a minmum of six month 
warranty are just a few advantages you receive. 

Ready Computer International 

m 10-12860 Clarke Piaet, Richmond B.C. V6V2HI 
Tel: (604)270-7618 Fax: (604) 270-7658 
A national distributor of high quality CICA-SiTE 
motherboards, 2 the Max video cards. RCI cards and com- 
puter systems. Also carries SIMMs, add-on cards, moni- 
tors, CD-ROM diives and multimedia CD dtlcs, 

Samsung Electronics Canada Inc. 

7037 Fiiianeial ih Mssismuga, Onl. L5S6f(3 
1iLl905) 542-3535 Fax:(905)542-3835 
.\ mannfacturei of monitors, printers, CD-ROM drives, 
bard disk drives and fax machines, monitor brands sold 
in Cajjada §fclude Synemosher and Samrron. All prod- 
uct wildThrougli author! red distributor's. 

Samtack Computer, Inc. 

385 Benlley Si.. Markham, (hi. I,3R 9T2 
Tel: (905) 940-1880 Fax- (905) 9404)331 
Samtack carries name brand motherboards, controllers, 
video cards. CPUs, memory, power supplies, cables, drives, 
keyboards, monitors, CD-ROMs, speakers, and prinieni. 
The company distributes components, CD-ROM titles, 
and complete itucl-based PCa. 

ScanSource Canada Ltd. 

8200.1Q3l0-n6SlieelSW.F4monU)n.AB TSS IIJ 
TeL (403) 486-4953 Fax (403) 484-8767 
ToUfm TiL (800) 6658CAN Fax: (800) 663SCAN 
Supplicr of everything to do with bar and code and mag- 
netic stripe technulogy; Wands, scanners, readers, portable 
data colJeciors, direct thennal and thermal transfer prim- 
en, label design and printing software, ribbons and labels. 

Scene 2 Interactive Distributors 

136 VtTngKj Road, Suite 8. Woodbridge, Ont, 1.41. 6C3 
TeL- (905) 856-3456 Fax 1905) 851-0844 
Scene 2 is the exclusive disiribuiur for rrvany inteiaciive 
games for adults, servicing the Canadian market. 

Sceptre Technologies Inc. 

I6800K. l,iilf.kiY.. f.ie, iilliidiniiy r.;l, ( AA Vf/J.? 

TA- (818) 309-3098 /-hx. (818) SbiklAASS 
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Sctpire Tithnologies, j ISO 9001 manufjfiurer. ofTcn 
produru 10 reseller whole clienu demand reliable moni- 
tors and non-book compiiicrs. Latest releases include ra- 
diaiion-free flat panel UB, wih edge to edge viewing of 

lO.-l , 11.3' and 12 !-' on acth-c nairix screens Weighing 

2.6 pound*, and less than 2 inches thick, these ptinels are 
designed for eenirol application* including government, 
banks, and labs where workspace is aia premiiun. The "plug 
and piay" MNplay series is a fuil line of H. 15. 17, and SI 
inch, DDCI and DDC2B displais for general business ap- 
plications. All models arc high resolution, VLMFand MPRII 
compliant, with on-screen display, and digital controls. 
These moniiors combined with DDL compatible video 
cards maximize Windows '95s' plug and piavfeaiurcs. The 
modularized SoiindX -1000 notebook offen speeds up to 
ISSmhz for corporate power uiers and auiDiiiated sales 
forces. A user rcmmable CU-ROM drive can be replaced 
with other I/O mndeulcs including I.•I4 Aoppy drive or 
second battery for increased operating time. 


SCO Canada Inc. 

nOBloarSl. Il«(, IMIToec Tormlo, Onl. MSS I\5 
Tfi (416) 922-I9S7 Fax (416) 922-8397 
A provider of LiNIX operating systems for the Intel archi- 


SDMS Ltd. 

#/ - 3331 Jarombi Roai. Hickimai. B.C 1'61' JZS 
Trk (604) 27(F6787 fax: (604) 27(34556 
ToU-Fm: (800) «77v«MK 

SD.MS is a Point Of Sale hardware manufacturer and dis- 
tributor. Products manufactured, are cash drawers inlcr- 
faces, magnetic stri|jc readers and custom hardware dc- 
Hgn*. SDMS also Distributes a hill lineof POS Peripherals 
including Epson, Star, and CBM etc. 

Also available products include 9" Monitors, Barcode read- 
ers. and customer displays etc. Sen-es dealers all across 
Canada. Also provides sales and technical support. 

Branch (OffkK: 

Mixdifnuga, On/ Trk (905/ 564-(897 Fax (905/ 564-5920 
Mimimil, Qai. TiL (514) 343-9998 Fax: (514) 343-4421 
Seanix Technology Inc. 

8140-6631 fj'nbridff War. Kchmond B.C l7f.W,V; 

Tri: (604) 273-3692 Fax (604) 276-8179 
A PC manufacturer based in Richmond, B.C.. with 
branches in Calgary. Edmonton, Toronto and .Montreal. 
With its own engineering departoiem and an automated 
assembly line in its B.C head nfhec. Seanix is the niami- 
facttircrofA-SI 9000 PCs and also offers Pta, hard drives, 
monitors and other peripherals on an OEM basis. 

Branch Officer: 

Calgarj, ,ifl, W; (403) 29)-9l4l Fax: (403) 291-3916 
Cbecetti, OnL Tri (905) 66(38829 Fax (905) 6608840 

Sharp Electronics of Canada 

535 Biilannia Rd. Eon. Murluauga, Onl. 1.4Z ltV9 
m(905)890-2l00 Fax: (905)568-7109 
A manufacturer of LCD panels and projectors, laser 
primers, color scanners, and keyboard enhanced per- 
sonal digital assistants (K-PDA). 


Shikatronics Inc 


Sir 204, 30 Toschrmia Blvd. MmI. IuPmirir, QiiRnx J5R5H7 
TeL(5t4)444-4200 fax (514) 444-9696 
TaK-Frre: l-SOO-637-6477 


Sidus Systems Inc. 

66 Lrrk Crrscnl, Richmond Hill. Toronto, Ont, 1.4H IJ7 
Trk (905) 882-I6QO Fax (905) 882-2429 
WabSilr: hilp://www.iidus.ra 

A manufacturer and distributoi- of Sparc workstations and 
IBM-compatible PC systems and peripherals, prtniding 


networking solutions for single and/or 


limmnwT..- Tel: (604) 322-171 1 
Edmonlaii.: Trk (403) 424-2987 
Wilmirrg,: Tel: 1204) 287-8993 
OUcaj’a: Tel: (6(3) 749-1777 

Mmrmk Trk (514) 751-905(1 
Halifax Trt:i902) 420-9460 
.lioon 7X- Tel: (512) 349-7345 


Fax 1604) 322-1722 
Fax: (403) 4248634 
(■0X1204)2878767 
Faxl6l3)7493a50 
Fax:l5l4l73(-I069 
Faxl902) 420-2762 
Fax: (512) 349-7346 


Simple Technology Inc. 

H 50(1 (jtl/itiri Road, (lannjrtl. Onl. 1.4K 4S8 


Tel: 1905) 738-7122 Fax: 1905) 73S-7iyi 
ToU-Fnr:l800l 565-7157 


A Canadian-owned value added distrihuiot of computer 
pruducis and peripherals. 

Skyway Computer Centre Inc. 

41 BentlrySl. Markham, Onl 1.3R3I.I 
Tel: 1 905) 5 1 39300 Fax 1905) 5139059 
Ixtreie diilribulor rmang (krnaila nalioilwide. S/rrekiling in 
componeiio and syOenii of very htfpi tjuaUty. 

Sola Canada 


16fW Aiwfe Bind., Vnir 9, Afris/xseugn, Ont. L4\\ IVI 
Trk 1905) 20641203 Fax (905) 2064)075 
A riisliibutor of power produris for the electrical and 
electronic industry. Includes regulators, and condition- 
ers to full-blown imimemiptihic power systems. 

SonLab Pro-Sonic Electronic Supplies Inc. 

llOFrmrrSi Markham. Onl (.31(27,5 
Tel: 1905) 415-8988 Fax: 1905) 4158989 
Pru-Sunic imports multimedia audio products and i* in- 
tnidiicing a new brand name SonLab for multimedia ac- 
cessories. Products include a full range of magnetically 
shielded computer speaker ivstcnis, computer miertv 
piioncs and headsets ufvariotis designs, and a number uf 
compitter peripheral accessories. 

Sony of Canada Ltd. 

Ompuler and Rmanal InfanHalion ProHurH 
WJfaiidon Baker Rd.. WHIandalr. Onr. ,31211296 
Tekl4l6l499-I4l4 Fax 14161497-1774 
Sony's miilumcdia products include the CD-RO.M Distman. 
quad-speed (ID-RO-M drives, and audio pnxiurfs. 


SPEC Research Inc. 

Tel: (909) 5931258 lax (909) 5V5-it76 
Spec Research iitc., is a prime source or input devices in 
the compitter market. As a kevivoard speriaJist. tliev arc 
the largest importer and distributor for die movi popular 

Btaneh 0/fice: 

\ortkWal Trk 1510)4408190 Fax: 1510) 44138191 


StarTech Computer Products 

175 Slmnarh Crrsrrnt, hindon, On). ,V5V Sf-s 
Tik(519)4539675 Fax: (519)455-9125 

Irilemirt: rlarlrrh.cnmputer^nbnesrirom 
SurTech (iompuier Proriucct is a manuiaciuiTr distribu- 
tor serving Canada, the L'5-, and Europe. The compam- 
specializes in Network Server Mangemeni Tools, IAN 
.Adapters, Nctwtirk Print .Servers, Peiipheral Sitaring 
Switches, and all types of computer cables. 

STD Systems Inc. 

Tet: (5/9) 680-3333 Fax: (519) 680-2939 
W'r/i Ole: hllp://iimiiii.r)d,ra 

STD is one of the Ltrgest computer manuiaemrer in Canada 
with 1 1 ofTices nationwide. It tnanufacTiires and disiribute 


iranufwcinrer for 

Powers hiand name, using Moiurola Allas PowerPC 
ro.-iinhoard. It i, also the national distributor of 
(.ompiiPariner and CTX muniiors, Brother printer*. 
Ewe.* and (.TX notebooks: v.Uuc added disiribnior of 
Panasonic optical produris, Intel processor and accesso- 
ries. .Microsiai, EKA and Fill mainboards mass storage and 
iiecwnrktng prod tins etc. STD is the National Master .Stand- 
ing Offer supplier for the (linadian Federal Government. 

Edmonion, .Ml. Trk (403) 466-68(81 Fkx: 1403) 4635355 
Riehmond.B(2 Tek (604) 2732893 Fax 1604)2732861 
Oarlmniith. ,\S: 'IH: (9(/2) 468-3221 Fa.x: (902) 468-1017 
Timnla. Onl: Irk 1905) 4774)388 Fax 1905) 4778117 
Calgary, .3B. Trk 1403) 250-9575 Fax (40}) 250-9544 
-Mmlrrak Qiie: Trk 1514) 3339340 Fax: (514) 334-7671 
Oirau'a.Onl.: Trk 1613)7337252 Fax: (613)7337289 

Stealth Computer Corp. 

1791 .Mhion Rd., Tanmo. Onl .\f9VV5S7 
T8: 1416) 6733800 Fax: (4(6) 6731225 
-A maniifactiircr and disiribnior of industrial computer 
piodticis inciiidiiig i-.ickniouni PCi, indiislnal desktop Ptls 
;uid rogged portable PCs . 

Sun Microsystems of Canada Inc. 

(00 Rm firm Hr. Markham, Onl 1.3H 9R6 
Trk (905) 4778745 Fax: 1905) 477-9423 
A supplier uf disirihnied couipining rechnoingics, prod- 
ucts and services. Its open client/server computing solu- 
tions include' nervwirked desktops and servers, opei-ating 
svstem software, enterprise managcraenisoludons silicon 
design*, and tither value-added ivchiiologies. 

Sunnet Image Ltd. 

6851 .inlnm.lvenvr, Bnnnliy. B.C V5J4.M5 
Trkl6(H)437-33B8 Fax- (604) 437-3308 


^otcOi^aKComputer 

Wholesaler 

THE RESELLER’S RESOURCE 


Next Issue 
Focus on: 

Networking Management, 
Wireless Communication 
For advertising information, 
please call 
(604) 739-8266 

cp_sales@compuier-pla\er.com 
or, Web site 

hltp://vmno.ccwmag.cQm/cw 
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M:uiul.niurfr:iinl'Uli|>liE'rc)r;1.5'2HDniicni lli|)p^ ilisk.' 
iiicliiriiiiR lioili IiikI' ilippinK clu|jiicaiiiiii I'l-.idi' .mcl fiir- 
iiuiited diskt-iios. Uiipli(Mti<iii jeniti-s .tiv also pio'id.'d. 


Supercom 

91 1 Dr}’mi Si., MniMiain. Onl. I -Hi 3K-I 

TrlilKli) -115-1 II, n tm:im)5i 415-1117 

Supplk-i (tf I'ouipuUT produns ici ihi' rcsi'llcr 

n;ai‘kfV across (ainadj. From olFicfs and vmi ehoiisos in 

\am<jiivc raiid Toronlo. il dUiriliiin-»a wide scli-rdon ol 

liraiKl-iumf pnrdiiils. from ccmipiiu-i svscoiiis lo jn'i-ipli- 

B,o„rhulf.rr 

Hifhmtwii H-C~: TH: thll4i 376-J677 /’fl.s.' 16114) 376-0,5117 

Symantec Canada 

^9511,,,, ,UMiHrl,. 500-3 l‘r,rt,e>,rl,r. '/mmiO,, DM- MIC fH'! 
Trl: 14161 44641495 fav; I4I6) 441-43IS 
.Ssiiianroc has application and ssMem suftssorc proriucis 
designed «i onhantt- indisidnal and woi kgi onp pi odne* 
driis' as nrll as manags' lu'hrorketl ciinipudng ensirnn* 

Target Electronics 

21 Ihtniiai Sijurirr, ’lamiilo. On,. M5H IBH 
TH: (416) gh3-94IHI Fax: l4I6l S62-95IS 
rMFmifSm 26S-I957 

ManiiQicnn'ors and disirilmnns of nicninr>' upgrades for 
Pc’s, (jwrr primers, uiirksiadnnscir. 

Tech Data Canada Inc. 

fidOS fid/ml/m Hoail. .H/sMstoaBsi, n,ii. l.5r2C9 
Tet 1905) 67(WdP9 Fax: I9ll5i 7V5-27S5 
TiiU-l-'rrr: iSIIIII 66/I-55SS 

Tech llrn.ida is a li-.idiiig distrihinnr of roinpiiier- 
ivlaird products, spccialidng in ncnrocking and ripeitn- 
ing sssienis products and their sitppotl siticc 11184. The 
disiribitior □fTcii comprehonsive pnglitct lines iti safrssat e. 
tiervttirkittg attd ctttntmitilcatioiis. nijss storage, |X'rlph‘ 
ends, compitier sstsiotns. atiri reseller irainittgand wrees 
more than -I.IHK) WkRs attd resellers front tssti dUtribtt- 



Tiirhmantl. B.C.: 'HI: iSOOi 6634)966 

Tektronix Canada Inc. 

7S5 .\raiw Ham!. IVrt/wi, Onl. .M9.\l 21.4 
'M:I4!6I 747-5000 Fax: I4l6i 747-9799 
FMFnr: iSiXI) 661-5625 
Wat Sila: lmix//,La,w.lak.mn 

•A inattufaciiirer of electronir measuretnent etitdpincni, 
video st.sienis (non-litu-.ir) and coltir printing and iiiiag- 

Tenex Data Corp. 

45 (jiinwaiidrr Hh',1. Siarixnnii^,. Onl. MIS 313 

371: 1416) 2VI-7I5I Fax: 1416) 291-6416 

•A 100 per rent Canadian (noted national riistribnior 

foiiisetl ondaiasiiiragcsuliiiions. disk. ih|X'. tipiiral and 

CD-ROM. 

Texas Instruments Canada Ltd. 

l6rsonal Pirxiiillivilx Fnnluill 

41 Shaltr, fill., Rklimonil Hill. fj.\7.4f,' 5C4 

7W: r«/5j 664-9IRI Fax: 1905) SS4-26I9 

A inamifaciiirei of laptop iKiiebonks. laser primeis, cal- 

eiilaiors, electronic diaries and organi/eiN. 

TKP Electronic (Can ada) Ltd. 

91 16 - 13982 Can4,ieRtx,6. liirtiniinS, Q-li- I'dl'^A'i 
Irl: 16041 2794)320 Fax: I604i 3794)321 
.A national tlistribtitor tif well ilesigned conipmei* cases, 
M[,i series high qualit) speakers and mtiliitnedla prod< 
urts, I9n,'i model ( ittlf series cases are mailable ntnwTlips' 
.list) canyhattl lirives, SIMMs, stiiind card, add-on cards. 

Wholesaler 


CD-ROM drives and CD titles. 

Top Link Distribution 

I'nil R 4751 SI’ell tioaS. Richmond, H.(- TP.V 3/14 
Trl: 1604, 27W5Sr) Fax: I6II4I 2792561 
A (UHihhtnoi of lop iiualils rolor/mono miiebotiks, 
eoin(iuier sssietns, roemort, keyboards, cases, printers 
.mil nthcr peripherals. 


Toshiba of Canada Ltd. 

191 .Mr.S'ahbSl.. -Mnriiliam. Onl. I.3RSH2 
Trl: 1905) 4703476 Fax: l905 1 4701479 

3all-Fm-: 1-616666341,76 

A pnwider of mobile computer s\ stems lor business pro- 
lession.iLs. .Also sells and siip]iorts a lange of noiebtatk coin- 
piiierslioiii their A’aliie Line series to llieii Perfonnanre 
noiehtaiks and ariranced pociahle- 
li’anrh olt',cr 

Trl: 1604 ) 303-251X1 

Trl: 1403) 346-3663 Fax: 1403, 248-3926 
Trl: (40!; 455-4544 Fax: 1403) 455-0733 
7H. (6;3;7ii2-2JAf/ Fax: 1613) 782-2219 
Trl: 16041 595-71 1 1 Fax: ,604) 595-71 1 1 
Trl: I4I81 626-20,611 Fax: 1418) S2S-5W4 




Trimex Marketing Inc. 

4611 I ;t;i(gU(iv,. SuiVc 1311. RirliniunX. H.C, 

7W; 1604) 278-67181 Fax: 1604) 278-8619 
IbllFirr: I-8IXF663-8883 

TMI is a National Distiibniur of computer acressoriei, 
periphei'als, and supplies. T.MI slocks .inri distribuies the 
fol lowing pciKlucis: C.MOS andNoitiXKik Baucries. .i cuin- 
]>leic langc of cables and acLspiers, notebook canvtng cases, 
worksiaiion itcrcssorits. data canririges. drive cleaners, dis- 
keiu's, tliist rmers. tompmer furniture, interface cards. 

stoi-.ige uni is, mill ihiirdia accessories, nciwirkiards, hubs, 
cables anti conneciois. power baix. LPS’s. print sharing 
desicts, screen fihets. switch boxes. scTUrilv tiesices. 

,\Ia,8l,amll„l. IH:, 905, 4744)111 Fro::l905)474.l952 
Tall Far: 1-8188668-6570 


Truger Technologies Inc. 

7305 HaFiOan Ci>l,il. .l/osowtugtt, (Ini. /.5.V 5/4 
3)4: 1905, 542-8454 Fax: 1905) 543-9233 
•A nation.il disiribuwr of I'liix iiiulii-user svstems, prixi- 
iicls. scisires and training, Ptvnides the reseller with com- 
prehensile support in pre-sales ilntmgli posi-..ilcs. pn- 
sonaliterl senicc and pri)le.s.sional sersices. 

I3,anrl. affirr,: 

.\l,ii,ln-al. (lur.: Trl: 1514, 3391885 Fax: 1514) 3391882 
Faarninr,. H.li: Trl: 1604)482-8649 Fax: 1604, 482-4285 

TTX Canada Inc. 

l-l-l2l8l-\ra„,iiyyl Ihnr, .l/oimttgrt, Onl. I.4\V1S7 
Trl: 1905) 3386610 Fax.- 1905) 238-5409 
TfX isale.iding liranti name lor monitors in Canada with 
mvr I -3 1 ears expericnee. ITX carries a full range of moni- 
tors from mono \'G.A to 21" in a saluc-orientcd and pi’o- 
fessional tjualiiv series. .All ITM nioniton. arc also aniil- 

wtinanrv is setmred by our mni expeia stall. 

lonrt.i/in; 3'rl: 16041 27183755 Fax: 1604) 27183705 

(4ilgai„: 7>/,(5W3i’5fA6(i77 Fax: 1905,474-1952 

iruiiii>cg. Trl:t2U4l633-7l8l, /•i7.v:(2"4;t5JJ-7/.y/ 

TVM Video & Monitor Canada Inc. 

I 3980IlnrtgrlX},l Roral. Rich, no,, 8. H.Cl IbV* fV? 

Trl: 16,81, 276-, xm Fax: IhlH, 276-2669 ^ 

ing monitor sues front H in 20 Inrhes with lesolulions 
r.uigingrroiii 1.024x768 lo I .liO0xl,2lHI. 


Ultinet Computer Corp. 

Thr I'lOaR Btig., IIXl Bral/flanX .\ir. TomiKo. Onl. .744 17.4 
Trl- ,416)256-21881 Fnx-.l4lbl256-I449 
Ultinet IS a notebook distributor. Tltey offer the latest 
Pentium Ik 48l)DX I iiuicbonks imiuding built-in UV 
ROMs. Thev, list! supply a lull line of. Minilowjr Systems, 
as well as components such as molhei homds. video 
cards, memory anil CPI's. 


UNIVELL Microsystems Inc. 

8107 - 3830 laranibi Rtxal. RichinnaX, H-ll VAl7A*t5 
Frl: ,604, 276-99S6 Fax: 1604) 276-9m 
A national disilibiilor of computer systems, monittiis. 
itioilierhoarils, addxin raids, hard drisTs etc. 

Urtec Datalink 

129 Irlimi Krf. -Marthnn,. Onl. I.3H IF4 

3rl: 1905, 415-0145 Fax: 1905) 475-9840 

,\ national distribiiiur and prnvLiling single souiving for 

mobile PCMCIA prodiiris. 

U.S. Robotics, MCC 

5420-\'urlh Smnrr RoaX. RtiXingloii. Out. L7L bF.7 

Trl: 1800) 8VI-MK0.5 Fa.x-.i905, 33187380 

I'.S. Rubuiics, MCC. mantifaciiia's the Megahetvbnuiiletl 

line of PC.MCl.A mobile cominiinicatiun proriucis. Our 

product line includes riaia.Tax modems, ethemei arktpi- 

prntlncis feature the patented XJ.ACK conui'ctoc ss.sicm 
that t'liininaie.s the need to cam* custom cables. 


Vastek Remarketing Inc. 

niOia,ilmDTi,-r840l. Rirhmml Hill. Oal. I.4B 11.5 
Irl: 1905, 8S2-IXI90 Fax:l905i 882-8367 
Xattortal dlstrilHititr and dctcloperof extensive range of 
biisinesraulttmiuitin wluuonsi Puintx)r-,Saje, accounting 
and payroll software, tumpiiter and peripherals. Call to- 
dav fora free catalogue. 

ViewSonic Canada 

328 Cunxumrn Rixal. .\a,ll, UmA, My 5Hb 
3rl: ,4161 491-7088 Fax: 1416) 491-6314 
A'iewStmic disfrihuies high-iesiilntiun cttloiir nionittin.for 
graphics, CAB. and muliitnedia..Also I'eauirtd is the Opii- 
rPS line of iininleiTiipiible Power .Siippiies, 


VTech Computer Systems Inc. 

480Hinnl RmX, L'nU I.Maitam. Onl. I.3H 9/3 
3rl:l905, 477-2818 Fax:l‘mi 94,82818 


\Tcrh Coiiipiiier .Ssxieiiis is a Canadiaiwuened ,niil up- 


le distributor ol \TecIi, 


ByanrI, affim, 

HirlimviiX 

CtT^/ry 

\\7iii,i,)rjy 

Clarbrc Cjl\- 
Halifax 


Tfl:,604)276.,l588 
Frl: ,403) 652-5227 
7«;fJ(W;’tf4-2?iVS 
3'rt:l5l4i 333-2818 
Irl:l4l8l68l-2SIS 
Trl: ,902) 466-1088 


, I-Lser and laiserPal 


Fnxl6IHl276-2ll59 
Fax: 1403) 652-5238 
Fax:l304l2S4-28l9 
4'a.\rr5J4;JJ3-/4W 
Fax:l4l8i68l-4370 
Fax- 1902) 468-6523 


Waveform Technologies Inc. 

'l n,l*4, :2l.6'h„pm Itln. /i.fra, ll.l: f46 1112 

114: tSlH, WfelVdti fR2S!) Fax: ,604) 946-9269 
TdllFm: l-6or8664-V/.\\T ,9283, 

.8 ttadonal disirUsuinr nf FiitnrrTol MPKG F.ncndinganri 
flisiiihudon liardwaic ami softw-are piSKi nc is. Other pn Ki- 
nds include CB-R and diskeiic duplicailon eijuipmem. 
CD |jackagiiig machines. CD slectvni labelcoi, riepinss- 
ers, hulk and hrand luime diskettes. 2” Life bfaiid recycled 
diskettes, hulk and biaiid name data cancidges, optical 
discs anti inaiieis. .Services jjcovidcd include MPKG piib- 
lisliing. diskette tlupliraitoii and diskette silk-screening. 
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Wes-Micro Electronics Inc. 

1 39SS Cninliit Road. Swle373, Rirfimmil. B.C r6V2A’./ 
Tft (604) 27^11166 Fax: 1604) 279-1867 
\Ves*Micro's product line includes monitors, 
moiherboards. Ii.rrd dris'es, meinort chips, s-idco r,inis, 
interface cards and muJtimcdia prodttets. 

Braticft offict: 

Richmond Hill: Ti4: 19113) 8800390 Fax:i903l 886-2630 

Westcon Canada Systems Inc. 

6830 Coif dr I-ifSic, St. Ijiumt, Que H4'I'2AI 
TcL I5I41 344-3131 Fax: 1314) 344-0833 
Toll Frrr: 800-667-6769 

Western is a national disiribtiior of nensorkinK prrxltici.s. 
We offer neitvorkin({ solutions front Bat Neitvorks. 
Xvlogics, US Robotics. Network Peripheral, Bicoti Tech- 
nologt-, Mcmotec, Intetphase. Digi Iniemational, .MllCl 
and .hPi'.. Westcon also oflens authorired Notvll, Lotos 
Notes tuid Bat Networks trainiitg courses. 


Western Carbon & Ribbon (1993) Inc. 

1443 FauxU SimU Ymicouoei, H.C. \’3I. ICS 
Ttl: (604) 231-31 13 Fax: 1604) 231-1277 
ToUFnr: 1-800-663-4393 

Western Carbon A- Ribbon is Western Canada's largest 
wholesale distributor of imaging supplies. We cam* bi>Ut 
original and compatible ribbons, inkjets. toner cartridges 
for all printers- We also olTeiareload/re-ctclingprogrjm 

for loncrs/itikjels. Lxclttsite rilstribtttttr of NIKO brand 
ribbons in Cainada. Ottr cMalogiic lisls oter aXK) line items 
including a complete selection of conipttter accessories. 
Manufacturm camcil: .d.\THf-V. FKId.OXW JFT-F!I. Inr., 
3UXELL. MICJiOPORT. SIKO. .W-KOTK. 3K\.\I MOCSF 


.y.hsm :i, mJKcw iabfj.os. rrmp.w-Ji lifrip. wk 
FhJIlO.K D.m .M:<-F:ssoR/h\ 

Western Digital Canada Corp. 
30B’irnhowlhniJxRd. ill Sir 710. .hUvUiOliga, On, 1.38 3C.2 
rel:l903l366^702 Fax: 1903) 366~I7I I 

circuits, .tnti grapliics controller board-lcrel products. 

Wizbot Inc. 

2400 WvcrofilM.. t'nil II. Oakville. On/. 1.61. bM8 
Tri: (9031847-6696 Fax: (903) 847-6170 
FmaiL mTkot903-847-6696<nkitp.nf< 

Wizbot is the cxclttshe Canadian marketing.' disiribu- 
tiitn centre and sales to OEM's for the ftillnwing fine 
prodttets: .Widiopliilc Dcskuip Speaker Stsiems. .\spen 
Modems. CtjmlvActisity Centers, Catld Standard (iihles, 
Picitire PctI'cci Golf and Balter Up \'R Suilenis. Ollier 
products distributed Include CID Esseniials's EZ-t:D, 
Ntna Dnvlopincnt's .An Explosiizn, Midisofi. Eneractite, 
SuftSpul, Spots Science ami Bitoks that M'urk. 

White Knight Distributing 

103-3760 /acombi Rd., Rxhmond. B.C. I'dl* fVb 
Fax: leiHI 2799902 
TaUFm: I4II8)-66M.6I88 

A distributor ol' lB-Vl<ompauble perstinal conipuier stv 
icms, peripherals, cases, motherboacds, memon up- 
grades, driscs, ridco c.trds, monitors, ket boards, primers, 
and multitnedia products. Serres dealers ihmughuui 
(anad.i. .-Vlso prmidcs sales and technical siippuri. 
Ilninch Ofjice: 

Richmond llill.l>nl. TA i903l886-3862 Fax: <903 1886-3119(1 
TcdL 1-800832-3039 


Colffcn..\B. TA (4031291-1688 Fax- (401)291-0889 

TM l■SI8^■h68^338l 

Hahjax TA l902l 468-9898Fax f902l 468-3988 

Xerox Canada Ltd. 

3630 YoiiffSl.. .\or1h Jilt*. Oat. .M2.\l 4G7 
TA<4l6)229-3769 

-Nt'iox is fcBiuting Oigiial DiKtimeni Maiiageineni putd- 
nets and sersices. M'ork Uenurr Piiiducw dispiatetl caji func- 
tion ns si.sndsilone or nenrorked blatksuid-w'ltiii- pi inters, 
roltitir printers, scamters, rjcsimiles. or copieis. 

Xylan Canada 

2 Raberl Speck I’nrhiw. S{c 730. .Miuiueitge, On/. 1.4/ 1H8 
'TAl903l 307-2600 Fax 1903) 307-2828 
.\ national roniptiter disirihutor. 

Zenith Data Systems Canada Ltd. 

tS75 l.'w/imne f/nir, Siii(e 101. .Marhkam, Onl. 1.3R 0H8 
I'A I.SUO) 749.0813 Fax: 14161 736-2117 
-A Bull company and a supplier of nnicbuok, 
stdiDOIehook and desktop Pfls, scrseis, nioniiors and 
related peripherals. 

Zentronics 

3600 Fm(on Crf%cen(. Mmaviiign, 0n(. I.3R 3S3 
TA (903) 803-1103 Fax (903)803-1 123 

•A maiiulacmrer of>rirc--5pecri 1-AN .switches. 

ZyXEL 

4920 E. IjiFalma .3\c. .haahnm. Cl 92807. CS.3 
TAlTH) 6930808 

ZvXEI-daui/faJt/s'oiee/celliilai niodenis include ISDN; 
\'.34 with standard and iniclligeiti fratiircsand data speeds 
up to lIH.flkhiss and D TE throughput up lo llifl.Skbps. 
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Maxell Data Storage Products, I 
100% tested and certified, and 
with a Full Lifetime Warranty, 
meet all of today's computing 
needs. 

Whether Data Cartridges; 
Optical Disks; Floppy 
diskettes; CD-R's or; Syquest 
cartridges,; Maxell Data 
Storage Products offer you 
I peace of mind and the 

security you demand for your 
data. Maxell, the mark of 
unsurpassed performance 
^ and reliability. 


WESTERN CARBON & RIBBON (1993) INC. 

(ATLAS CAFieONS RIBBON) 

i 445 POWELL STREET. VANCOUVER, B.C- V5L 1 G8 

TEL: (604) 251-3115 FAX: (604)251-1277 


Maxell Canada 
111 SUtfern Drive, 
Concord, Ontario L4K 2R2 





WE MUST BE CRAZY! 

PERFECT SOLUTION MULTIMEDIA 
Has cut all CD-ROM prices to the bone. 

ALL TITLES ONLY $3.49 EACH 


Perfect Solution Multimedia publishes over 300 fine CD-ROM titles and 
our sales manager is going crazy. He has ordered that prices be slashed 
to $3.49 each with a minimu m awliifiiiB of 100 CD's. Mix and Match. 


CHOOSE FROM ANY OF THESE GREAT TITLES BELOW. 


3D Animation Tour 

Electronic Bookshelf 

Fabulous Photos Vol. 1 

Business Library 

Preschool Edutainment 

Fabulous Photos Vol. 2 

Home & Business Legal Advisor 

The Holy Bible 

Fabulous Photos Vol. 3 

World of Education 

Educational Overload 

Perfect Pictures 

Kids Coloring Wonderland 

Secret Subjects 

Textures & Backgrounds 

Mini Stories in 7 Languages 

Guide to Astronomy 

Space Imagery 

Monkey King 

Typing Tutors 

MIDI Masterpiece 

Discovering Animals 

Introduction to Guitar 

Massive MIDI Collection 

Max's Playhouse 

Study Guide to Music 

Massive MOD Collection 

Wonderful World of Dinosaurs 

Guide to Astrology 

Sound Library 11 

Talking Schoolhouse 

introduction to Electronics 

Complete LINUX 

Early Learning Center 

Newton’s College Calculus 

Applications for LINUX 

Boing & Boing Roger 

Webster Encyclopedia 

INTERNET Toolkit 

Four Footed Friends 

World Faetbook 

Visual Basic Developer's Kit 

Kids Educational Wonderland 

American Encyclopedia 

DELPHI Developer's Kit 

Clipart Library 

World Almanac 

Database Developer's Kit 

Desktop Publisher's Dream Disk 

Botanical Encyclopedia 

Clipper Colection 

35000 Designer Clipart#! 

Creative Thinking Lab 

OS/2 Overload 

35000 Designer Clipart #2 

Award Winning Games 

C/C-H- Developer's Kit 

35000 Designer Clipart #3 

Power Stick Games 

C/C-H- Resource for Source 

35000 Designer Clipart #4 

3D Mania Games 

Windows 95 Gold Collection 

35000 Designer Clipart #5 

Killer Games Collection 

World's Greatest Shareware Vol. 2 

35000 Designer Clipart #6 

3D Mega Games 

World Wide Web Resource Kit 

Colorized Clipart 

Las Vegas Casino Games 

JAVA Programming Reference 

EPS Clipart#! 

101 Card Games 

Screen Saver Fun 

EPS Clipart #2 

Brain Games 

BBS Toolkit 

World Festival Card Factory 

DOOM! 

Windows NT Shareware Collection 

Web Publisher’s HTML Clipart 

Ultimate DOOM Companion 

Programming Sound Cards 

3000 True Type Fonts 

Heretic 

Multimedia Toolkit 

Chinese Recipes 

Rise of the Triad 

UNIX Applications & Utilities 

Digital Gourmet 

Games of Trivia 

CAD Tools 

Art History Encyclopedia Vol. 1 

Tetris Games 

MAC Shareware 

Learn DOS for Fun 

Mah-Jongg Games 

Macintosh GOLD Collection 

Complete Works of Shakespeare 

Flight Simulators 

Macintosh Gaming Suite 


Perfect solution multimedia is currently seeking distributors for the northern markets, 
and dealing directly with the publisher keeps your prices low. Give us a call today. 
10032 San Pablo Ave. - El Cerrito, CA 94530 - Tel (800)-995-6908 
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' here does your data go when 
flip off the power switch? 


Unless you’ve saved your file, the answer, of 
course, is to that big bit-bucket in the sky — in other 
words, it’s gone unless you’ve stored iu Your computer 
needs storage... not just to save your data files, but to 
store your applications, and even the operating system. 
Without being able to read and write files, your com- 
puter would be a mere shadow of itself. 

Not useless, mind you — we use u lot more com- 
puters than we're aware of. mostly in the form of em- 
bedded processors. CPUs with arelatively small amount 
of instructions permanently burned into ROM chips, in 
our cars, cameras, microwaves, and VCRs. But without 
storage, these computers are limited to a single purpose... 
not really computers as we know them. 


ef^ferefery... 

For the first personal computers, storage was slow 
and unreliable... paper tapes on the pioneering Altair; 
cassette tapes on later Commodore VIC -20s. for ex- 
ample. Even the first IBM Personal Computer had a 
port for a cassette player. But a big breakthrough came 
when Apple co-founder Steve Wozniak designed a 
floppy-drive interface for the Apple II. permitting it to 
use relatively fust cheap and reliable disks. Even though 
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I Today... 

I Hard drives have shrunk in size and cosl. while 
growing tremendously in capacity and reliability. 

In 1988. 1 purchased a 40 meg hard disk on sale for 
$400— today, a gigabyte (a billion bytes — 25 times as 
laige) drive is about 'A the size, and little more than half 
the price. And by the end of the year, expect that gigabyte 
drives will be the standard capacity offered on comput- 
ers aimed for home and business use. 

Inside, these units still look like miniatures of a 
1970s-styie hard drive — a stack of metal platters, spin- 
ning at high speed, But breakthroughs in the technology 
of packing magnetic information onto the disks has made 
I it possible to manufacture small, high-capacity drives 
I for the same cost as the much less capable units of even 
I two years ago. 

At the same time, newer PCs include support for 
I larger drives — so-called Logical Block Addressing (LBA) 
built in, making it easy to add drives larger than 512 
meg... formerly a limitation that could only be overcome 
with special hardware or software. 

Drives are available in two basic flavours. HIDE is 
I the common standard for PCs... now that the 512 meg 
limitation has been bypassed, permitting cheap, high 
I capacity drives. SCSI, first made common on Apple 
Macintosh models, also permits high capacity drives. 

ji provide performance and features beyond EIDE. 
SCSI remains non-standard on PCs. however, and as a 
result, SCSI drives cost more than their EIDE equiva- 
I lents (and users also typically need to purchase a $200- 
I 300 adapter). 
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Click here for 
total IT business solutions. 


HCOMDEX 

Canada 96 

0 Windows World . 




COMDEX/Canada is a real-time, real-world technology cool chat puts every IT 
product, application, system and solution right at your fingertips. It’s Canada’s biggest 
show of Internet technologies, Windows® 95 and Windows NT™ advances, corporate 
networking, multimedia, Macintosh-based products, UNIX and everything else that is 
changing the way you do business. 

Find your customized applications from 500 exhibitors, tens of thousands of 
products, dedicated Pavilions and Technology Showcases, and in the world-renowned 
conference with over 70 educational sessions. Plus, don’t miss the special programs 
and leading keynote speakers. 

^ Call the CONFERENCE HOTLINE at 416-283-3334, ext. 1650. co register and for complete conference information. 

^ To register by fax call 617449-5554, enter code 12, and have your fox number ready. We'll fox your registration form within 24 hours! 
Q Go to the hottest site on the Web and enter code 12 to register and for complete event information. 

hnp://www.comdex.com 

July 10-12, 1996 • Metro Toronto Convention 
Centre and SkyDome • Toronto, Ontario 


S'996 SOFTBANK COUDEXI 


tis and WINDOWS WORLD 
MicnKorr Canada Iik LWT E 

of Ucfosotl CoipoQtiOfi. WINDOWS ' 
Lvanoe. Neadliam. UA 0aiSi-ET22 


N EXPO ai COUOEXiCarada Confaremes and E<[>(»lia« are «p«ties of SOTBANK COMDEX Inc. WINDOWS WOflLD al COHDEXICaiiafla * pioduead m 
produced In coopeiallon wilti LANDA Torento. WINDOWS WORLD and WIndovw NT are Iraderrurks and WIndws and ttia Window I090 ate ragimad trademaite 
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I Tamorrew? 

I It seems clear that hard drive capacities are going 

I to continue to increase, at least for a while, with 
gigabyte capacities becoming standard, and multi-gig 
units increasingly common and affordable. 

The biggest changes, however, seem to be hap- 
pening with removable storage. Since the adoption of 
the 1 .44 meg floppy almost a decade ago. this area had 
been pretty stagnant; users needing higher capacities 
(typically graphics professionals, using Macs) tended 
to standardize on the 40mcg Syquest cartridges, which, 
requiring SCSI, were rare among PC users. 

The past year has changed all that. Iomega's ZIP 
drive, a $300 (CDN) unit using 100 meg disks costing 
about $20 each has threatened to become a new stan- 
dard. It's available in SCSI models for both Mac and 
PC, and in a parallel-port PC unit, which while slower 
than the SCSI version can be easily moved from com- 
puter to computer. 

(SCSI users may prefer Syquesi's taster and higher 
capacity EZ-135... unfortunately, the Syquest and 
Iomega models can't share disks). 

But 100-135 megs may not be enough, and both 
Iomega and Syquest are among the companie.s offering 
even higher capacity removable storage at relatively af- 
I fordable prices. Again. Iomega appears to be first off 
I the mark — their Jaz drive is just starting to become avail- 
I able, offering both internal and external (SCSI only) 

I drives using massive 1 gig cartridges. At about $600 
I (US) for the drive, and $I(K) (US) per cartridge, these 
I are initially pricier than hard drives, but become increas- 
ingly economical as more cartridges are purchased- And 
performance promises to be within the range of hard 
drive performance. 

Even tape is making a bit of a comeback. Slow and 
linear, it isn't going to replace hard drives or diskettes 
for storing often-used programs or data, but it has built 
a niche as a low-cost media for back-up purposes. Re- 
cently, low cost drives have become available from a 
number of companies, using 8(X) meg Travan tapes. At 
$40 per tape, these are quickly replacing the older but 
re expensive drives running QIC-80 style tapes. (The 
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THE BEST COMBINATION OF 
AWARD WINNING QUALITY, RELIABILITY 
AND CUTTING EDGE TECHNOLOGY! 


Introducing The AZURA Systems 


AND SAMSUNG'S SYNCMASTER^ 

Want to know which systems will offer you the best power, porfonna 
AZURA systems. Why? Because every AZURA is confiKureti using ihe 
technology siieli os the Intel I*enliuni®uml Intel Pentium® Pro inicroproress 
highest manufacturing slainlards. All this |)lu s a 3 ye 



Monitors 

e anti reliability? The 
lost ailvancetl proven 
anti is built to meet the 
irranty. Quality meets 

consider an AZURA system and a Samsung Syncniaster™ monitor. 

The Syncmaster™ moniUirs have earned an iiilernational award-winning 
reputation. Probably because they offer excellent .2fimm Dot Pitch. Real 
Colour. Colour Control. Dynamic Focus, On Screen Display and are barked oyiitiYidbiBi oi\ 
by a 3 year warranty. All this from the world's number one CRT manufacturer. AZURA 
systems and Samsung Syncmaster™ monitors arc available from EMPAC. your distriimtion 
partner, famous for "Power Pricing” and "Comidelc Cnslonier Care." 

Call 1-800-T0-EMPAC today. 



SyncMaster IIGU 


• 43cm (17" diagonal) 0.28 Dot Pitch 

• 1280 X 1024 Non-Interlaced 

• On Screen Display 

• PC and Mac Compatible 

• MPRll 

• Atitomatic Power Savings 

• 3 Year Warranty 

• Plug and Play 





1.800863-6722 


Toronto: (905) 940-3600 Montreal: (514) 345-9000 Vancouver: j604) 821-0177 







Our Soundx 4000 does for presentations 
what a match does for fireworks. 


Your customer's 


Will they promise a big bang but deliver a fizzle? 

Will their sales sky rocket or never get off the ground? 


With the Sceptre Soundx 4000, the latest addition to an award winning 
family of innovative multimedia notebooks, you can shoot for the moon 
with powerful presentations. 


Its fully modularized design gives them speeds of up to 133MHz and 
a removable CD-ROM up to 6x. Replace that with other I/O modules 
for more memory or another battery for more operating time. 


And with a larger, sharper 1 1 .3 inch active or dual-scan VGA 
display and bulit-ln speakers, their graphics and spreadsheets 
will light up the screen and fill up the room. 


Making a big impression is nothing new for us. Having introduced 
the world's first 386 SX In 1990 and DX4-75 100MHz notebooks with 
Pentium® technology in 1994, we're committed to building on a 
foundation of over 25 years of R&D focused manufacturing. ^ 


The Sceptre Soundx 4000 - the optimum blend of 
price and performance. y 


all us today at 

1 - 800 - 788-2878 

and help your customers 
start getting more ba 
for their buck. 


pentjum 


beer using a Soundx for awhile now and 
till impressed. The modular, multimedia 
in allows me to create and execute sale- 
ng presentations. Other corporate users 


Call Distributor 

♦5lxprd 

(604}-244-779a 


I performance and i 


rmmending the whole Soundx 


/ Laury Scott 

ATARI CORPORATION 



